
-. 'A. - ,

"YMP QUADRILATERALS 
ELLIPSOIDAL IIEIGIITS FOR THE 0 - POINTS 

(Six Quadrilaterals plus CRATER FLAT) 
ALI, H~eights in2-.Idtr

:TRENCH I SW 

TRENCH 14 SE

-* "SOLrrARIONW 2 

,'YUCCA RIDGE NW 

FRANRIDGENW

1087.096

1177.169 

1221.101

1338.994

1138.993

STAGE NW 3

-28.881

-28.679 

-28.795 

-'28.699 

-28.732 

-29.027

[1058.215] 
1058.124 

"[1148.490] 
1148539 

[I1192.3M 
1192.306 

[1310.2951 
1310.345 

[1110.261] 
1110.243 

H
891.377

, "CRATER FLAT 1127.427
-28.92i

[1098-506] 
1098.346

NOTES: 

"Ellipsoidal heights in brackets [] were obtained by applying the geoid separation value from the NGS GEOID 

-Eh4 softdre application program to the level or trigonometric level elevation established for each station 

"1. Orthometric Heights are based on the National Geodetic Vertical Datum of 1929 (NGVD 29) 

2. Ellipsoidal heights without brackets were obtained by holding the derived ellipsoidal height for SOLITARIO 

NW as a fixed height - -.  

3. STAGE NW does not have an orthometric height (NGVD 29)
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DESCRIPTIONOF STAGE SE 

Beatty, Nevada, from the intersection of U.S. 95 and State 

Highway 374, proceed SE along U.S. highway 95 for 14.0 miles.  

-Turn northerly onto a graded road, thence 5.6 miles to a T

intersection E., thence East 3.2 miles to a bend In the road;, 

proceed northeasterly 4.0 miles to a T-Intersection South; 

thence 3.0 South on a-graded road to a y-intersection Southeast 

and South; proceeding South on the track road (four-wheel drive 

may be required) for 2.9 miles to . an- East-West I T-.  

intersection;thence proceeding East for 1.3 miles. Proceed on 

foot South for 1325 feet to the top of the first ridge. The 

station is a standard tablet cemented in bedrock. Station Is 

located six feet vest of rock cairn. The cairn Is visible fromj 

the road. The tablet is stamped "STAGE SE 1991".  
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ýYIICCA I.-IOUNTAIN, NV 
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L32 PAM

(0309) 
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FRAN Rll)&.-r IVIJ

CRATER FLAT
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Trimblo Looij Closure Utility "

Stairt Traverse at Station: 9999,. CA'ATER "FLAT .... :* 
.. tswarlg Coords : 36x48'49.7585G"IN' 11ix33'54.2 9 73 3 "" 

.i Name: ,99130881.FIX - - To Station: 0413 •l 

From Station: 9999 
.t 0 

Distance Travelled (m): 10691.19n 

Current Coords : 36x51'08.40974"N 116x27'19.0018
9 "W 

Baseline 2 
File Name: 05130881.FIX 

From Station: 0413 ToStation: 0205 7 

Distance Travelled (m): -12959.216 

Current Coords : 36x50'57.49973-N '116:25'48.71
7 9 7"W 

Baseline 3 
File Name':'O5170911.FIX 
From Station: 0205 -- . o'Station: 0517 

Distance 'Travelled (m): .. 15709.625 

-Current Coords : 36x49,31.20604"'" 116x25'20.62919"W 

,Baseline 4 
File Name: 09170911.FIX...  
From Station:: 0517 To Station: .0309 

Distance-Travelled (m): 20739.*483 

-Current Coords : 36x49,16.31954,' -16x28'143.43266''W

"Baseline 5 
File Name: 99090891.FIX 
Fr Station: 0309 To Station: 9999 

Distance Travelled (m): 28578.362 

Current Coords : 36x48'49.75803"N 116x33'54.29845"W

-End Traverse at Station: 9999 

Distance Travelled (m): 28578.362 Precision (ppm): 

dx: -0.022 dy: 0.018 dz: -0.025 dh: 

Ending Coords : 36x48'49.75803"N 116x33'54.29845"W 

;Reference Coords: 3 6 x48'49.75856"N 116x33'54.g9T33"W

4 098.506'' 

jccA RI3L oJVIJ 

1310.-5001.

1148.694, 

F -RA M R )ZD ,,C AfIJ . . .  

1110.399 -' 

SOLITARIO IUJ, 

".1192.457

CRArTER FLAT 

1098.486

1.32 -0.020 
1098.486 
1098.506

( 
4,

7K



Trimble Loop Closure Utility + 

-Start Traverse at. Station: 0309 4 WLITARJb PU .  
Starting Coords+: 36x49'36.3199 7 "N 116x28'43.43156"1% 

Ba-line 1 
FM. same: 09170911.FIX 
From Station: 0309 To Station: 0517 FJ 
Distance Travelled (m): 5029.857 

Current Coords 36x49'31'.2061T"N 116x25'20.62809"W 

Baseline 2 
File Name: 21170911.FIX 
From Station: 0517 "1 • I To Station: 0621 

Distance Travelled (m): 16271.083 
Current Coords 36x44'03'.72308"N 116x28'39.70639"W 

Baseline 3 
File Name: 09210911.FIX 
From Station: 0621- To Station: 0309 

Distance Travelled (m): 26530.225 
-Current Coords : 36x49'36.3201 9 "' 116x28'43.43140"W 

End Traverse at Station: 0309 

Distance Travelled (m): 26530.225 Precision (ppm): 
dx: 0.007 dy: - 0.005 + dz: 0.003 dh: 

Endin- Coords 36x49'36.32019"N 116x28'43.43140"W 

Reference Coords: 36x49'36.31997"N 116x28'43.43156"W

1192.471 

RAV RI M E, NIJ " " 

1110.413 

ST7AE NIh 

891.532 

;OZITARIO NW 

1192.467 

0.34 
-0.004 

1192.467 
1192.471

)

2l



T• .•hle, Loon Closure UtilitY

''.4 4

Start Traverse at Stationi: ..9999 .. 116x3'5.2973 

Startinig Coords :36x~48'49.7585
6 ". 116X33'54.2973

3'

Ba line 1n 
Fi-. Name: 99130881.FIX .

From Station: 9999 To Station: 0413 

Distance Travelled (m): - 10691.193 

Current Coords 36x51'08.40974"N 116x27'19g00189"W

y1C A R)J)1, Nid 

1310.500,-

Baseline 2 
File Name: 05130881.FIX "" T

From Station: 0413 To Station: 0205 77R-WeP II/,SE 

"Distance Tr-a'velled (m): -12959.216 

Current Coords : 36x50'57.49973"N "- 116x25"48.71797"W ý') :1148.694.

Baseline 3 , 

File Name: 05170911.FIX, 
From Station: 0205 

Distance Travelled (m): . 15709.625 

Current Coords : 3 6x49'31.20604'N° *

ToStation: 0517 

116x25'20. 62919"W

FRAN RILS.C- NIL

",1110.399

Baseline, 4 
File Name: 21170911.FIX 
From Station: 0517 To Station: 0621 

Distance Travelled (m): " 26950.851 

Current Coords : 3 6x44'03.72264"N 1 16x28'39.70749"W

S ÷"NI-S

Baseline 5 " -. .  

Fil- Name: 01210891.FIX 'S 

Fz . St'ation: 0621 - To Station: o 1 o4: TRrNCR, 1,-IV 

Distance'Travelled (m): 34794.140 

Current Coords 3 6x48'10.27516"N 116x29'57.3462
7 -W"" 1058.257

Baseline 6 
File Name: 99010891.FIX 

From Station: 0101 To Station: 9999 

Distance Travelled (m): 40793.497 

Current Coords : 36x48'49.7555
9 N 116x33'54.29928"W

End Traverse at Station: 9999 

Distance Travelled (m): 40793.497 Precision (ppm): 

dx: -0.056 dy: -0.004 dz: -0.093 dh: 

Ending Coords : 36x48'4 9 .75559"N 116x33'54.299
2 8 "'% 

Reference Coords: 3 6 x48'49.75856"N 116x33'54.
2 9 7 3 3 "W

CRAT19 FLAT 

1098.473

2.66 -0.033 
1098.473 
1098.506

40

1098;506 1%,

* 4%

N..

•r -

891.518



Trimble Loop' Closure.U'tility ,-... .""

Start Traverse at Station: 9999 CRATER F247
Starting• Coords 36x48'49.7585 6 ", 116x33'54.*29733"W

Baseline 1 
Fi Name: 99010891.FIX 
From Station: 9999 1 

Distance Travelled (m): 5999.357 
Current-Coords 36x4810.27813"N 1 

Baseline 2 
File Name: 01210891.FIX 
From Station: 0101 : , 
Distance Travelled (m): 13842.646 
Current Coords : 36x44'03.72561"N 

Baseline 3 
File Name: 09210891.FIX 
From Station: 0621, 
Distance Travelled (m): 24101.704 
Current Coords : 36x49'36.31997"N 

Baseline 4 
File Name: 99090891.FIX 
From Station: 0309 
Distance Travelled (m): 31940.583 
Current Coords : 36x48'49.75847"N

*o Station: 0101 

16x29'57.34432"W 

ro Station: 0621 

116x28'39.70555"W 

To Station: 0309 

116x28'43.43156"W 

To Station: 9999 

116x33'54.29735"W

I End Traverse at Station: 9999 

Distance Travelled (m): 31940.583 Precision (ppm 
dx -0.001 1 'dy: . 0.003, dz: -0.006 dh 

Enuing Coords : 36x48'49.75847"N 116x33'54.29735"W 
Reference Coords: 36x48'49.75856"N l16x33'54.29733"W

T"REN£h / ,S/IJ • 

1058.290 

-57AA 6. J A 

891.551

.Sci"•ARIC NW' \ 

1192.471 

CP.•97-; PLA47T 

1098.499 

0.21 
-0.006 

1098.499 
1098.506

M

1093.506

A,

Sq



* * S - * 

C'TTfl�flV

DAILY S1OAYOF OBSERVATIONS
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TRIMBLE 4000ST

SITE LOG 

SITE I

FIELD OPERATO- R.mA/o U z' "

PROJECT . 1+7"A'

SESSION- Z F FILE #Vc'!?,947 /

APPROX. CZCRW , . .  

DATE: 
RECEIVE1 NO: 
ANTENNA NO: o

LATITUDE 
5.,t

LONGITUDE HEIGHT 

w-//6. 7 3.

STATIC-
KINEMATIC-.  
PSEUDORANGE

0~ I-I

NORT ES" SOUTH WEST 

OSSTRUL'SGN OF HORIZON: 

HEIGHT OF PHASE CENTER ABOVE MARXER: / ,,., 

STAT IC 

SCALE READING ..... & ........ m 

K I NEMAT I C/PSEUDORANGE 

SCALE READING ....................

IMPORTA.NT OB-SE•VATIONS: INOTE TIME ALSO 2 r74-.  

""":S '11AW7r rL4 7

) 1'



TR BFIELD OPERATOR: TR IMBLE._AOOOST•_,- " _-'

SI E L 0 G PROJECT 3 /,' .  

SIT E -IDLa6 1•/• -- SESON- Z .FILE, It'- J2.  

a. LATn'uOE tONGI'UBE HEIGHT 

APPROX. COORD.: 

DATE: "--' :,:STATIC 
' 

0ATE "--•"/-•; •_7...• K I NEMAT 

RECEIVER NO: - iC 

ANTENNA NO: . PSEUDORANGE E0 v 

NORTH FAT SOUTH -- -WEST 

OBSIý5UICi'.i OF HORIZON: - -,

HEIGHT OF FHASE CENTER ABOVE MARKER: ,, - , , 

STATIC 

SCALE "READING.': . . ..  

KINEMATIC/PSEUDORANGE 

"....•.............-....... m 

IMPORTANT GESERVATIONS: INOTE TIME ALSOI| . • B [ -_ 

f1 Y/17 . .

a l c,-e e



I,

. .D " . . -" o , , - - ' 

TRIMBLE 4000ST - FIELD 0PERTmP: / / 4','"7 

SIT E LO G PROJECT. ,'c4 /9IA-r 

SITE ID.Q2. ... SESSION -L ,FILEC. # A '47p,;9i 

S..."• '; LATITUDE :"LONGITUDE� HEMGH 

APPROX. CO0RD.: .. .LJ .3 o.. - I/- 3 /2 ., 

OATE: K N M T C , 

RECEIVER NO: /NEMATGC _ 

- ANTENNA NO: - PSEUD.RANGE El 

NORTH SOUT WESTh 

OBSTRUcO , O, F- HORIZON: -

HEIGHT OF PHASE CENTER ABOVE MARKER. /. ./3o 

STATIC / _ 

SCALE READING ....... ...... 0 

K I NEMAT I c/PSEUDORANGE 

S C-ALE READING; ................. m, 

IMPORTANT 02-SE-VATIONS: INOTE TIME ALSO

-ie'K ,? 1?,//~U i~



* I7'�� �' *�'.

SITE ID . ESSION..-..tFILE 

R/OO "" LAD STOATIC 41-0 

APPROX CROORD: 

DAITE: 2-W 6 ISTATIC 

RECEIVER NO: -# • KINEMATiC _ 0 
ANTENNA NO: -SE , ORA:" 

.... Nn TH. FAST . -.. SOUTH WEST

OBSTRUCTION OF HORIZUN: 

HEIGHT OF FHASE CENTER ABOVE MARKER.

SCALE READING.• ........ 4 2

K I NEMAT I C/PSEUDDRANGE

-SCALE READING ..................  

IMPORTANT OBSER-VATIONS. INOTE TIME ALSO -0 o:o gf.m.

�.

I

T

I 

J

,4~~ -ý A!
t.

I 

!
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., sa �I�fr?

TRIMBLE 40005T - IL 

SITE LO-.- PROJECT.k/C IA 

SITE ID SSICý 'V9EK"I 

LATITUD LONGITUDOEHIH 

APPROX. cC--RD- -
W-Z 3(2 an LAL. 0 

OATE. ;329 STAT IC 
*-2tII *' 

KINEMATIC E 

ANTENNA NO: -- 
PSEUDORANGE 0 

*NORTH SOT WEST.

OBSTRUClimON OF HORIZON:

HEIGHT GF PHASE CENTER ABOVE MARKER: -7

STATI C

SCA.LE READI NG.- 7 ... ..... m

K INEMAT IC/PSEUDORANGE 

SCALE READING ..................... mL 

IMPORTANT GESERVATIONS: INOTE TIME ALSOI /O:1S~tj BA rew 

CR~i-vr~ L,97 /9y? U-s-4S lay

I

W! so

-a

L I --.-%

I

'I

I

.1

Ja



FSI T E -L 

FESIEDONERTD.!ý FILE 

TRTITBLE LONITDEHEGT 

SPPTEX Ccom PRJC.-/'? 

ANTENNA NO: -SUOR "E" 

~NORTH E ~AST SOUTH WEST 

OBSTRUCT;GN OF HORIZON: -

"" HEIGHT OF PHASE CENTER ABOVE MARKER.  

STATIC 

SCALE READING ... "/"•*(. '. m 

K I NEMAT I C/PSEUDORANGE 

SCALE READING .............  

IMPORTANT OBSERVATIONS: INOTE TIME ALSO/ 

%1aa " )'cICCA 'i vA 

19> 3 

C

A.
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¾ i..* * * '�*�:*:� � -

FIELD FRrR• ./'•7 

TRSIMBLE 4000STI__ 

LaGPROJEr-T.• 'C . / // 

SITE LD-OG SESIONFIL 

LATITUE LSTA T UI E CEK- T 

RATE: K I NEST AT I CIC 

RECEPJIE-. NO: KINEMATIC' 

ANTENNA NO: aL.. PSEUDORANGE E
t�flRT� EAST

OBSTRUCTION OF HORIZON:

HEIGHT OF FHASE CENTER ABOVE MARKER: 

STATIC ./. 3-q 

SCALE READING ..... /. .' m 

K I NEMAT I C/PSEUDORANGE 

SCALE READING................... m 

IMPOR•ANT GBSE=VATIONS: LNOTE TIME ALSOI 

"eY.56S TgENcA/ Jy s-

SOUTH WST

I

m

NnRT:-

7
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TRIMBLE 4000ST FIELD OPERATDiA ,.: 

SITE LOG PROJECT, ",•YCCA " 

SE - '"•'J"• SESSION -- 2,FILE 
SITE I 

-

"LATITUDE ONGITUDE HEIGHT 

APPROX. CCra :±Ž -/~ 0d 2' 

DATE: STATIC 

RECEIVER NO: . KINEMATIC . .  

ANTENNA NO: PSEUDORANGE , 

NORT4 . EAST SOUTH .wEST 

OBSTRUCT;GJN OF HORIZON: - ., .  

HEIGHT CF FHASE CENTER ABOVE MARKER: b,1. b2,/ 

STATIC 

SCALE READING ...................  

KINEMATIC/PSEUDORANGE 

SCALE READING. .................. m -- _. 

IMPRTA.NT CBS.ERVATIOS 1NT IEAS}I 2m ST, -_•.l.- 7 

5o•;'r• : , i..m 3 u.S.r-.,.3. ,. -- ',:.  

5o A. ,,_h- .,, D'• '/k N 

Cco / 'L)
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- -. 
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2
" : "' FIELD OFERATMRN 

TRIMBLE 4000ST /3, 

"•, " •" PROJECT . --'/"4= 1777-V' 

SITE LOG •- - RJC~~~c~ ~? 

SITE ID0. L---2iL./ -i/-.Y SESSION FILE wN171LQ210911 

LATITUDE. LONGIT1.6 HEIGHT 
APPROX. •s• ,,.• ,d•-C-_.MLZ.•/z 

DATE- .J~/IL STAT IC 

RECEIVE, NO. , KINEMATIC 0 
ANTENNA NO: . PSEUDORANGE 

NQRT1 EAST S -- WEST 

OBSTRUCTCN OF HORIZON: -

HEIGHT OF FHASE CENTER ABOVE MARKER: /. 9.• ; I. Y'/9)" 

STATIC 

SCALE READING ............... m 

K I NEMAT I C/PSEUDORANGE 

SCALE READING... ............... m 
I •rrL- r.  

IMPORTANT CBSERVATIONS: (NOTE TIME ALSO) I? 

1,f.& •" " A6,&CA /9g:/ 

Yzbvn 'r"-

- 4

7. ..-

)

J-i I,

/,

i 
r



FIEL1'OEATR 

SITE SESSI-ý ONAIL..-.FL 

LATTUDE LONGITUDE HIH 

APPROX 777___ ?)_____ 

DATE. - STATI C E3 
RECEIVER NO: KINEMATIC E 
ANTENNA NO: *.-O/PSEUDORANGE 

--

NORTH SOUTT .. /!fI!.  

OBsTuCT;G.N OFHORIZON: ._____ 

H4EIGHT OF FHASE CENTER ABOVE MARKER: V 

STATIC Y3 1-13 

SCALE READING ...... 2'-*Y II539 

K INEMAT IC/PSEUDORANGE 
-

SCALE READING.................... m 

IMPORTANT C.SERVATIONS: INOTE TIME ALSOI 

CIS&S SOL7,TA/?,o0 JIt. )l')j3
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cW1 fl flPFRAThR�

TRIMBLE 4000ST - ".

SITE L0G -- PROJECT ,1 •/C,- #277"A1 

SITE ID K..Z... .Fj_, SE S O -2911! 

, I•TIuoE. , "tNGITLIE HEIGHT 

APPROX. C•orD -- ,L:N-_ '_/)6"•" • /,.. .-], "-' 

DATE: STAT IC 

RECEIVER NO: 2' q KINEMATIC' 

ANTENNA NO: . PSEUDORANGE 0 
NORT,- EAST SOUTH WEST 

OBSTRUCITIN OF HORIZON: ..  

HEIGHT OF FHASE CENTER ABOVE MARKER: 

STATIC 
.1 Cl.  

SCALE READING .................. m 

K I NEMAT I C/PSEUDORANGE 

SCALE READING .... ................ in 

- I T7Lr '.c.•

IMPORTANT 0-ESE•.-VATIONS: ItiOTE TIME ALSO) I I2-9P7Ae1

fLere/ 4�6'2�)� A& Ad �7L/e�y

a

I

)
|

I I

°..  

f=--



* *'�*. �., We' . -

STATI C 

SCALE READING .......... m

K INEMAT IC/PSEUD-ORANGE

SCALE READING.......... :.......... m 

IMPORANT BSERRATIOS: IOTE TME ASOIY 

I IOTN .SRAIN NT TIM AL- 12YBS

iii

-I.

0

I

TR I MELE 4000ST FIL 

SITE LOG ~~PROJECT.zI'( )' 

SITE ID-,' SESSION -.~FILE 0 2-521201 

LATITUDE tONGITUDE - HEIGHT 

-'11t- //I 3 o-V 12eiv 

NORTH _EAST S OUTH - WEST 

OBSTRIJCTIIN OF HORIZON: ..  

HEIGHT OF FHASE CENTER ABOVE MARKER: /Ar17 

- -~9 j.37,
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NATIONAL GEODETIC SURVEY 
December 1988

3

HAD 83 GEODETIC AND STATE PLANE COORDINATES

Geodetic Con.rol Diagram 

DEATH VALLEY 
I

1IDOSN STATION NAME

361161130001 CANE 
361173210002 CENTER 
381174320001 CERRO GORDO 
361173210003 CHIPS 
361173240001 COSO 
361171140002 COYOTE 1895 

COYOTE 1895 
361171440003 CRATER 

CRATER 
361171440002 CRATER CAIRN 1950 

,- CRATER CAIRN 1950 _ ,;,p 
361164120002 CRATER FLAT - -2.921 
361164120001,CRATER'FLAT AZ MK 
361162210007 CROWN, 898 

CROWN'I898 I "' 

361i64440002 CURRIE -9 

161163240001 DANTE ' 

361173120002 DARWIN + '' 
16I163310001'AYTON HARRIS GRAVE,'MON ,1950' 
361163310002,DAYTON HARRIS GRAVITY'STA 
18I172140001 DEATH • 
1981162220001 DELL 1898 

DELL'" 1898 
161173220 03 DIVIDE " '• ", r' 
161162220002 DOME MOUNTAIN' 

DOME MOUNTAIN" 
i161162440C03 DRAIN 

DRAIN, 
I61161340002 DUNE 
16116442000I DUNE. 1895 

DUNE 1895 
i61162310001 EAGLE MOUNTAIN 

EAGLE MOUNTAIN 
16I162310002 EAGLE MOUNTAIN'' 

EAGLE MOUNTAIN 
161162310003 EAGLE MOUNTAIN USGS 1950 

EAGLE MOUNTAIN USGS 1050 
10I11432C0l ECHO 

ECHIO 
.i1 IG27100)2 NHI) 111911 

EN[I, 1191 
.61IG4430001 ENTER 

ENTER 
.G1162330001 EVELYN'

LAIIIItCE 
(NORAll) 

3G 46 33.73591 
36 09 23.50766 
36 32 15.67434 
36 09 29.63203 
36 08 51.87352 
1G 59 56.82231 
36 59 56.82239 
36 59 34.10719 
3G 59 34.10719 
36 59 33.99746 
36 59 33.99746 
36 48149.75857 

.36 48137.79852, 
"36 07,'42.15330 
36 07 42.15330 

"+36 59 49.58705 
k36 59 49.58705" 

,36 13,34.60790 
x36 19. 4.76585 
',36' 12-26-87667 
'36'12-24.79653 
36 29'59.31503 

,36 03, 8.95709 
36 03 8.95709 

1,3G'01V28.55986 
,36 01, 3.23060 
,,36 01,,3.23060 

236 27 52.15625' 
i'36 27 52.15625 

36 39 34.30642 
36 47 20.56089 

1-36,47 20.56089 
36 12 12.78531' 
36 12 '12.78531 
26 12,40.68339 
26 12 40.68339 
36 12 40.59793 
36 12 40.59793 
36 31 3.85444 
2G 31 f3.fl54,14 
:16 ll) 2U.100.IU 
36 10 20.100411 
36 4V 54.97109 
36 49 54.97109 
36 06 55.00404

NORTlHING 
METERS"

EASTING ZONE CONVERGENCE SCALE 
METERS" FACIOtlLONGITUDE 

(WEST) 

1IG 10 33.57964 
117 37 2.59089 
117 47 12.28277 
1I? 30 27.35226 
117 42 24.89608 
117 07 53.88875 
17 o? 53.e8975 
117 26 29.37190 
117 26 29.37190 
117 26 29.44625 
117 26 29.44625 
116 33 54.29731 
116 36'17.26143 
116 02,44.22494 

S116 02 44.22494 
IG 56 51.64626 

S116 56 51.64626 
'116,43 31.76027

117 35 56.49931 
I 52' "13.30311 

11 52,l1.775081 
1170O? 48.71124 
116 02 37.90184 
1IG 02 37.90184 

"117 33 .2.47562 
:116 05 3.26846 
'116'05 3.26846 
SI6 25' 3.01937 
116 25 3.01937 
116 27'57.01173M 
SI1 50 17.30566 
116 50 17.30566 
116 21 10.65858 

,116 21-10.65858 
.116*21 23.22430 
'116 21 23.22430 
116 21 23.23133 
116 21 23.23133 
IIG 45 17.204G7 

IG 45 17.20.167 

I1 OG 13.110114 
IIG OG 13.'11004 
116 52 49.39093 
116 52 49.39003 

IG 23 8.24964 
1ý

* w 

A

ELEV. GEUIU I' PUS 
(M II61 IJ 11

G224888.115 S43709.099 NV C ,0 17 
592238.784 2124407.206 CA 4 0 49 
634322.828 2108634.935 CA 4 '0 43 
592575.384 2134282.248 CA 4 0 53 
591151.621 2116365.022 CA 4 0 46 

6249630.790 458615.857 NV C -0 1G 
686457.891 2166291.324 CA 4 I 06 
685265.736 2138726.981 CA 4 0 55 

4249439.005 901638.471 NV W 0 41 
685262.324 2136725.197 CA 4 0 55 

4249435.600 901636.673 NV.W 0 41 
6228973.270 509063.262 NV C 0 03 
6228601.596 -505520.301 NV C 0 02 
6153092.292 555899.886 NV C 0"21 

592309.449 2265897.840 CA 4, I 45 
6249343.622 474988.103 NV C -0 10 

686569.103 2182666.496 CA 4, 1 13 
601503.962 2204464.556 CA 41-1,21 

"610176.385 2125797.673 CA 4' 0 50 
599118.253 2191489.859 CA 41 I 'I 
L99054.076 2191529.461.CA 4 I116 
631064.222' 2167497.965 CA 4 .1 06 
583897.869-,2166315.014 CA 4 1 45 

6144673.42b 556111.896 NV C' 0 21 
577690.123 2130629.194 CA 4 0 51 
579913.315 '2ý62796.019 CA 4 1,44 

6140776.074 552497'009 NV C 0 20 
*'6190235.286 522330.611 NV C '0 08 

628626.051* 2231433.452 CA 4 1,32 
-6211866.723, 517953.824 NV C 0 07 

6226232.629 484696.293,NV C -0 06 
663700.054 2192934.088 CA.4 1! 17' 

.599841.018' 2238014.173 CA 4 ý1 34 
61GI300.080 528209.242 NV C '0 II 
600691.922, 2237676.733 CA 4 I 34 

6162156.892 527892.618"NV C 0 10 
600689.284 2237676.630 CA,4 1 34 

6162156.257 527092.431 NV C 0 10 
633773.436 220107G.051 CA 4 1 20 

GIOGIfl..t.IG 4021011.502 NV C 0 03 
GI0U17.I1.DI10 flIUG.17.1l15 NV t: '0 19 

597262.B62 2260522.7G9 CA 4 I 43 
6230999.1123 480936.599 NV C *0 07 
660374.469 2189059.453 CA 4 1 15 
589969.553 2235344.429 CA 4 I 33

Foe convelion .ol melwis to US. Swvoy Feel nn11tply the metl,,l by 39.37112.0 which Is 3.18083333333 1o 12 snhifclhefl Ilg..,e, 

Foe €onvosvelion of . meet to Inleetnaioial Feel multiply' .4e mele.l by 100.003041 "tell Is 3.2110I1198101 t. I signsficielt lormes '0>0 0

37.55 '0.9909236 1821 SC - 28.4 . ,7 
29.46 0.9999741' t880.6 - 30.4 1 
25.72 0.99994121 :1801.9 * 28.7 U 

25.25 '0.9999739 0718.3 - 30.5 
17.18 0.9999754' "1303.4 - 30.2 1 
47.37 ý0.9999211; .1612 SC - 28.7 l,+""'
52.71 0.9999619 2612 SC - 28.71 
47.23 0.9999612 1058.6 - 28.1 1'-, 
13.64 1.0000272 1058.6 - 28.1 2,"-'
47.18 0.9999612 1059 SC - 28.1 4 :.: 
13.59 1.0000272 1059 SC - 28.1 I -i" 

"39.14 0.9999010 "127.6 - 29.0 I 
I3.46 0.9999004 973.69 - 29.0 1 " 
58.24- 0.9999385 199 SC - 29.8 1 

45.17 ' 0.9999782 799 SC - 29.8 1 
8.79 0.9999077 1338.21 - 28.9 t 

97.10f 0.9999617 1331.21"- 28.9 t 
25.00, 0.9999649 1739.7 - 30.7 1 
8.89,-0.9999551 1823.2 - 29.7 I 

13.85? 0.9999673 - 79 SC'o 30.9 2 , 
14.76L 0:9999673 - 78.23 - 30.9 2 
55.80- 0.9999432 .'--52.0 3- 0.0 2 
48.94 0.9999905, 853 SC - 29.9 3 
59.57 0.9999388 .... dS3 SC - 29.9 3 
52.71 0.9999954 2166.7 - 30.8 I 
22.22 0.9999967 ' " ' 4 
32.98 0.9999339 ' ' 4 
53.10 0.9999061 687.6 - 29.8 2 
26.46 0.9999447 J87.6 - 29.8 2 " 

11.67 0.9999040" q`0.o 29.5 2"' 
9.69 0.9999029 M8S SC - 29.3 3 

23.06 0.9999448 '.)85 SC -" 29.3 3 
45.08 0.9999678 -" 4 
.7.06 0.9999098 4 "4.** 
37.59 0.9999668 4 
59.76 0.9999096 4 
37.58 0.9999668 1161.0 - 30.4 3 
59.75 0.9999006 1161.0 - 30.4 3 
22.09 0.9999425' 1532.4 - 30.0 2 

.V10 0.11000000 1%i32.4 " 30.0 2 
6.,311 0.U!IuU:lII 1.53 SC - 211.'7 2 
40.54 0.099971G 053 SC - 29.7 2 
41.23 0.9999045 1082.0 - 29.2 2 
52.32 0.9999472 1082.0 - 29.2 2 * 

34.93' 0.9999802 1506.9 - 30.1 2



L.Y 1966 
TBLSI311E AND PRINTED By 

U.S. DEPARTMENT OF COMERCE 
COAST AND GEODETIC SURVEY 
IdA3111110TON D.C.

I

HORIZONTAL CONTROL DATA 

Coast and Coodalk $Ira 
poalid AMILICAM tell "bAI e

QUAD 36116 3TATIOW 1011 
CALIY-MCI 
LATITUDg 36*30* To 37'0O' 
LONOITUIWK 116*30' TO 117*000 
DIAURME NJ 11-11 DEATH VALIM 

Aso ilS geo M9,10,41AL CON I SOL DATA

DSI~r6clrIoN or TRANGeULATION STrATION 

III ahtc~~~ ,A ,.Vala Nevada Cua-rw 111 

II as, g j vspc CRAW WIS*.,~ . uaM r., ..~ ~uI .tre I 

*~e a" V T W . . o . 1s s a sc "CO f " f . S . IM* A It s a a g.$ " . . f l O 

of. .. m " .I* "Mi Wn.. ate -sas apeavm * 51 t 

ftIa WIm st a..at 
"no sI /.6T I/ 0 

ila 

asso~ 3.1 
~" 

3,2 e'affetecs mark Ne. 1 I 

heha e staiontow Le~e a s at mreatyealto6.5 aLISafht Us "I .l4t t5. I,.ear 

fl~ ca te thic maIs "~ *at of Uee M theU aM 4.)9 to IS &usarahlat .1 a o fe Lathrop 

C Ta e aath 00 atacjsd atf 0ILLgst 93.t T Br 

Lor@fre themrt Ledgmo the knttaell .de 6 Peter no.theelast 11 0 f ot lamrte 

sationC. it is OaL-.o CRATE U&45 NO 1 111.  

Iefren* ark5.2 to 7 star$91o ato te arth &Ig of the bkaU. 1 (80% a~t 

lAte) fel.str park so fast higher the'j s @thetiata. It 1. stamped CUTER FIAT NO 2 194.  

5 Tha taact m at rodfokwa'teioed IUsdiaariptiwa. 1toIt mI 

woratth o read ferk.61 tvrot *Act of tAe left fork, 5 &stor. ea *At tfhe rilht, fork 

"sd I peter acatb of a VIt witnesa post, The markto I. atfed CRATER FIAT 199 

the a Usoutetla tre the jumeilsomat U.S.RigbooF "3 and Pews"a Stat. NIghed 

IdO .,4 $a 00thaaa46tlY cc g.S.Ngbmef "5 far 1t.3 milles I* m&ai &Uscek off Usa 

Food to the left MA& aol caslaaing bcarer the read. Kate tarm left onto dirt racd and 

a. 1.7 a.1 to -6c ert at tUe 41,144 cad I fark. leepIs left" goka 0.23 bile to fark, 

keep right, fork, ,aerthorlsteto 3.5 miles to a fork. Thes acLouth sort tat this at~ta&le 

1a 0 i thie fark. Take right fork aid cotmliwO 1.6 &Us#.. Fare leave read and pick may 

era.. SOeiActl tagId a reddieh "vsataal brsl am the right, for 1.7 mIles@ to Uase at Imal., 

free boer pack to hIs atte III* cad station #Ite. The observing unitl drove aaVd tMe 

'kneol oUs arths side Mad peacked it the nore Ireduael slaps o em "ae .

ss.�mS- a..aa.emm�taaee

- 4 9 0 Ga . . .- C R A T E R F L A T . m 

S econd eaC Trlmg"Glbta" sams 0 -92 41 a ee a.M I3 

dC 1 29:r25:61 5111001 91 AZIWJFN MARK 

S 2102 )1 21 1 G * 0 3 ~1 

Wol .
" a " 

6 6a 

* .e 

see, 

116~ ~ 16 - 1 "1.9 45 4

JA4N 19137

I 
4.I' 

'I

I.

IVA f-lcv z-36591 tIt.~5(,5 
A~ ~ ~ /.1 ý "

'3)

,4014 
.

AzImm WX

1.27. q2 7 IV,

TVýLj



- ~ '1t4,. ,A, 4,~4'4. '., 

wRISti, :6 48"10.27813 116 29 57.34432 

TRPISE 36 50 57.49973 116-25,43.71797 
SOL NA) 36 49 36.31997 116 26 43.43156 .  
V//c_ JMJd 36 51 8.40974 116 27'19.00189 
PRAN•A'NJ 36 49 31.20647 116 "25-20.62889 

7,,ENU 36 44 3.72561 116"28"39.70555 

CRATsd C VS t. 7C27 fe .33-flz2t3/ 

S. . . . . . . . . . o 

4 44..- b.. ...  

* .. .. 4 4 .

-2B.6881 
- 28; 28.679=', 

-28.795 
-28.699 
-26.732 -" 

2ze.92$,a

4.. . 4 - Y -

*1

4444. .. 4...

- 4 4 4 4 ft 4

4 444 4 4 4 4 4 4

4444 4 4 4 4

'C
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ZOORDINATE ADJUSTMENT 

IHHHnHnifnHH mHHnFMnHHHHHHnHHHHHnuIHHHHHifSHH HHHHHHHHMHHMHHHHHHHHHHHHHHMII HHHF1mI 

"COORDINATE ADJUSTMENT SUMMARY 
NETWORK - YUCCA C 
TIME = Tue Aor 16 08:42:36 1991

Datum-= NAD-87 
Coordinate System = Geographic 
Zone Global 

Networ k Adjustment Conitraints: 
1 fixed coordinates in y 

1 fixed coordinates in x 
I fixed--coordinates in h

1'12.1as7A9CQT oF

POINT_' NAME OLD COORDS ADJUST NEW COORDS

1 . . 1LAT= 36x 48' 10.289655" -0.011269" 36x 48" 10.278386" 0.008009m 

0101 LON= 116x 29" 57.560424" +0.214725" 116x 29* 57.345699"" 0.005743rm
)-HEIGHT= 1089.6280m -31.5=35m 1058. 1245m 0.008748rn 

=SCROLL PgUp PgDn , '1 

COORDINATE ADJUSTMENT 
nmifHifnnmttmt!fH HHtitHMiniftftiniHifnilftfntifiif H.qt•!~ iHiff,'HHH•fifHHiffiiH~t~tif•H•ttHHHHHHHMtifHHfIIHiH•Ht•f~f --

LAT= 
0205 LON= 

HEIGHT= 

.3 "LAT= 

0309 LON= 
HEIGHT= 

4 LAT= 
0413 LON= 

HEIGHT=

5 
0517

LAT= 
LON= 

HEIGHT=

36x 50' 57.510556" 
116x 25' 48.935215" 

1180.0259m 

36x 49" 36.328310" 
116x 28' 43.649863" 

1192.3060m 

36x 51' 08.420466" 
116x 27" 19.218695" 

1341.8333m 

36x 49' 31.214957" 
116x 25' 20.847393" 

1141.7125m

S.6,-. LAT= 36x 44 

0621 ' LON= 116A 29' 

HEIGHT=

O3.735345" 
39.923593" 

922.8504m

-0.010467" 36x 
+0.215594",116x 

-31.4873m

-0.008306" 
+0.216544" 

+0. 0•00M 

-0.010511" 
+0.215546" 
-31.4880m 

-0.008029" 
+0.216517" 

-31. 4699m 

-0.009129" 

-31.47Z3m

50' 57.500089" 
25 48.719621"

1148.5386m

36x 49' 36.320004" 
116x 28' 43.433319" 

1192.3060m 

36x 51' 08.409955" 
116x 27' 19.00=149" 

1310. 3453m 

36x 49' .31.206868"' 
116x 25' 20.630877" 

1110.2426m

36x 44" 
116x 28'

03.726156" 
39.707454" 

891.3774m

0.309317m 
0.006670m 
0.014333m_ 

0. 0077Z5rn 
0.005553m 
0.000000m 

0.010304m 
0.0073ZSm 
0.017536m

:",0.009661m 
0. 00691k3cr 
0.014711m 

0.009828m 
0.007068m 
0. 015777m

M HHI•II~q•:!•tU'ilr •k:l .I~fi! 4 ~l !M H P' l tlH!!tlflHH/l ! m win-a!nm '. i -!! n iYH hH , H k•!HH lHlH !P!,! II.!tMM~llll i !) !HiI.•h.1!MM 

-=SCROLL, 'oUp P'Dr.  

COORDINATE ADJUSTMENT 
\il.

7 LAT= 
999? LON= 

HEIGHT=

36x 48' 49.758570" 
116x =3' 54.297310" 

S1129.'0499m

+0.000000" 
+0.5000000" 
-=%1.507.4m

36,\ 48' 49.758570" 
116x 33' 54.297310" 

N 1093.3465m

0.  
0. 00000Gm 
0.015917m

SIGMA
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Tracking'.' SV 2 SV 6 SV1l SV 12 SV 13. SV 15 

total Li 1565 1380 657. 388 869 470 

cont LI 1565 1370 -657 388 869 470

SV Selection mode = AUTONATIC 
El ation mask = 15 (degrees]

3D pojition 
Latitude: 
Longitude: 
Height [m]: 

2D Position 
Latitude: 
Longitude:

Dest PDOP Position 
36:51'08:65460" N 

a16:27'18.70442" W 
1354.5

Minimum # of SVs 3

[ *1.9]

", Best PDOPPosititn [ 1.63 

36:51'03.30867" N 
116:27118'98086" W

HearnPositiOll [3255] 36:51'08.39414" N 
11G:27'18.85172" W 

1315.5 

Mean Position 115093 
36:51'08.49379" N 

116:27'18.74163" W

. . . . .
.. . . . . . . . ...............................

STATION (mark) 2 

input data file 1 : c:\tnl\Yucca\0413
0 8 8 1 .dat 

antenna height(m) 1.581 1..

met values 

x (M) 
y (fin) 
z ([n) 

('I.

used: pressure(mb) 1013.0 

temperature(deg C) •20.0 

relative humidity(%) -50.0

-2276895.760 
-4575686.947 

3805079.050'

slope distance (W) 106! 

normal section azimuth (dms) 

vertical angle rdms)

north(m) up(m)

lat(dms) 
lon(dms) 
ht m)

0 -0 

211.9942

2 6

lat (dms) elon (dms) 
wlon [dmrs) 
ht (W)

E 36 51 243 32 
116 27 
1310.5002

sigma [W)

Forward 
66 23 35.47 

1 5 17.55

8.40975 
40,99810 
19.00190

.022

Backward 
246 27 132.45 

0 -1 14.40

9794.734 ," 4280:601 203.0
43

18.65118 35.29541

Vector covariance matrix (m** 2 ) 
dkx

dy dz

.61'7760682440D-03 

.5 9 1 624752720D403 
-. 393468576039D-03

.114107018332D-02 
-. 656468065637D-03 . 1 05955712645D-C2

correlations: 

dx dy dz trop bias 1 bias 2 bids 3 bias 4 bias5 bias-6

bias 8 
1.000 

.705 1.000 
-. 486 -. 597 

.000 .000 
.000 .000 
.000 .000 
.0001 .000 
.000, .000

1.000 .000 
.000 
.000 
.000 
-. 000 

r* ' %^

1.000 .000 
.000 
.000 
.000

1.000 .000 
.000 

,.000 
A ^ A

1.000 .000 
.000 1.000 .000 1.000

35V16' 
385 
385'

Sv 18" 515 
515

sV 19 :'-905 
905-

1' * 
- F 

F..'.

east(m)

Delta 
Delta 
Delta

dx 
dy 
dz

bias 7 
dx 
dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
1 2 .- r

.- e,

, / 1

. . . .. . .

91.1940



bias 7 ¾'.000 
1.000 

bias 8 .000 
.000 1.000

-.-. 000 

.000

.000 -000 

.000 .000

S• 1u ; .,.000oo:* 0 .O000.1 000 

.000 .000 .000 .000

.000 , .000*-*," 

.000 .000

(m) (m) 
Cm) 

(cycle) 
(cycle) 
(cycle) 
(cycle) 
,(cycle) 
*(cycle) 
(cycle) 

Wcce

Solution 

9835.085 
' -2231'.523 
3548.660 

'.000 
.000 
.000 

S "'.000 
"- l.000, 

-1.000 
-1.000 

".000 
.000

Results of integer bias search: 
.55671

0 
0

Sigma 

.025 

.034 

.033 

.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

4.40988

0 
0

0 -1 
0 -1 
0 -1 

-0 0 
,0 0.  

Ratio sum-of-squares(2) to sum-of-squares(i) 

interval between epochs (sec) 150.0 
Epoch increment 5 
Number of measurements used in solution 264 
Number of measurements rejected 14 
RMS (cycles) .067 
RDOP(norm to 60 sec)(m/cycle) .027 

Elevation mask (deg) 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere model used

Sensitivity to 10 meter error 
in station 1 coordinates sZ 

9.999 .002 -. 002 
,-.003 10.001 .000 

.002 .000 10*000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000
.000 .000 .000 
.000 .000 .000,

4.77436

0 
0 
1 

1 
0 
0

7.92

Best tracking C/A code positions 
Station 1 
Pdop 2.4 

x (W) -2286727.716 la 
y Wm) -4573454.255 eli 

z (m) 3801530.546 wl

clock offset(s) 
freq offset(s/s) 

Code calibration(m) 
0 - 1 -. 0981 
0 - 2 .0068 
0 3 -. 2446 
0 - 4 .8735 
0 - 5 1.9004 
0 - 6 1.7813 
0 - 7 1.7036 
Station 2 
Pdop 2.4 

x (m) -2276892.' 
° * - . S ?? . rI

601

ht 
.505238 

-. 231713

t Cdms) 
on (dms) 
on (dms) 

Wm) 
90D-03 
93D-06

N 
E 
W

Carrier calibration(m) 
"-.0004 
-. 0001 

.0033 
-. 0002 
-. 0007 
-. 0005 

.0030 

1a, (dms) N 3'

36 48 
243 26 
116 .- 33 
1096.6416

5 51

dx 

dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7 
bias 8

49.81012 
5.79452 

54.20548

8.45994



z 1) 3 805079.433' .~1f~(dms) "ht (M) 
clock offset(s) .11441652D-;03 

frec ",offset(s/s) -. 31177500D706

Code calibration(m) 
0 - 1 .2378 
G 2 .1714 
0 - 3 .0825 
0 - 4 .4756 
0 - 5 .4800 
0 - 6 .5379 
0 - 7 .3638

-1309.,0732 "

Carrier calibrationlm)' 
.0011 
'.0008 
.0006 

-. 0001 
.0007 
.0005 
.0000

I' �f

~ ..
F *



TRIMBLE NAVIGATION, LTD 
"585 NORTH MARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
U.S.A.  

( PROGRAM TRIHVEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION' 90.060 

File name: c:\tnl\yucout2\05130881.fix 

Coordinate system - WGS-84 

Type solution: Double difference

Start date/time: 1991/ 3/29 
Stop date/time: 1991/ 3/30

21:26: 0.  
0:20:30.

day of year 
day of year

88 
89

tow 509160.  
tow 519630.

Data available 

"station: 1 
sat: .9 . ......................................................................  
sat:ll . . . . . . . . .. . . . . .*. .  

sat:18  . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat: 2. . . . ......................................................... .........  

sat:16 2...... . . . . . .........  sat:16 .. . . . ................... •............ . . . . . . . . .  
sat: 6 ......  

sat:15 ,.  
sat:1 3 

t 
station: 2 
sat:19 . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat:ll ............................................................... 
....  

sat:18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sat: 2 .. ......................................................................  
sat:1 6  .......................................  
sat: 6 ............. ................ ...............:.. 

....  

sat:15 
sat: 1 3

Ephemeris file used:

SATELLITE 
19 
11 
18 

2 
16 

6 
15 
13

IODE 
229 

52 
120 

39 
188 
227 
228 
143

HEALTH 
0 
0 
0 
0 
0 
0 
0 
0

c:\tnl\yucca\0205088!.eph

WEEK NO.  
585 
585 
585 
585 
585 
585 
585 
585

TOW(sec) 
508890.00 
508920.00 
508890.00 
509100.00 
510510.00 
511950.00 
518940.00 
519600.00

Brnadcast satellite clock 
prn af0 

19 .1214118674D-04 
11 -. 2687606029D-03 
18 .6529502571D-05 

2 -. 2990895882D-0-1 
16 .1708138734D-04 

6 -. 2326816320D-03 
15 .5398033775D-04

correction values 
afl 

.1136868377D-11 
-. 420641299GD-I1 

.6821210263D-12 
-. 1591615728D-11 

.2046363079D-11 
-. 1466560207D-10 

.3410605132D-11

af2 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00 
.0000000000D+00 
. OOOOOOOOOOD+00 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00

I

*4

URA(m) 
2.0 
2.0 
2.0 
2.8 
2.0 
4.0 
4.0 
2.0

toc 
.5071D+06 
.5148D+06 
.5071D+06 
.5112D+06 
.5112D+0E 
.5184D+0e 
.5256D+0£
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--TflIHBLE NAVIGATION, LTD 
535 NORTH .MARY WVEX 

.I'NNYVALE, CALIFORNIA 91086 

PFGROA.' TRIYVEC 
'W. RELAT!"E PcS:TO1NI.NG SOLUTIOX 

l'.': 3! C:. 90.060 

File r.nme: -:\tnl\%yur-io't*2\99130881 •fix 

-oordln-tý'IcYsten - WGS-S4

Ty-e -ol1t:nic: Double difference

,..r ..... 9e: 991/ 3/29 
Stop date/time: 1991/ 3/30

21:25:30.  
0:20: 0.

day of year 
day of year

88 
89

tow 509130.  
tow 519600.'

Dat.t a.ailable 

%tation: i 
Zat:19 ......................................................................  
sat:11 .................................................................  
sat:18 ........ ...........................................  
sat: 2 ................................................................. .  
sat:16 ........................................  
sat: 6 ....................................................  
sat:15 .... .  
sat:13

s .tion: 2 
sat:19 ......................................................................  
sat:11 ......................................................... ...  
sat:18 ...................................................  
sat: 2 ......................................................................  
sat:16 .......................................  
sat: 6 ....................................................  
sat: 15 
sat:13

'I 

I, 

U�.  

* -. '-,

Ephemeris file used:

SATELLITE 
19 
11 
13 

2 
!6 

15 
13

IODE 
229 

52 
120 

39 
188 
227 
228 
14 3

HEALTH 
0 
0 
O 
0 
0 
0 

0

c:\tnl\yucca\99990881.eph

WEEK NO.  
585 
585 
585 
585 
585 
585 
585 
585

TOW(sec) 
508860.00 
508800.00 
508860.00 
509070.00 
510510.00 
511890.00 
518970.00 
519600.00

Broadcast satellite clc-ck 
":rn af'O 

19 .12-1186ISr71-04 
" -. 2r7606029D-03 

":3 .65529502571D-05 

2- -. 290895822D-04 
16 .17001.,3731ID-04 
1. -. "326316320D-03 

S .52 93f030T77-5D-04

correction values 
afl 

.1136868377D-11 
-. 4206412996D-11 

.682 1210263D-12 
-. 1591615728D-11 

2046363079D-11 
.1466560207D-10 
.341110-;51 "2D-1 I

af2 
.0000000000D+00 
.0000000000D+00 
.00000OOOOD+0O 
.OOOOOOOOOOD+00 
.0000000000D+0C 
.OOOOOOOOOOD+00 
.0000000000D+DC

toc 
.5071D+OG 
.5148D+06 
.5071D+06 
.5112D+06 
.5112D+0G 
.3184D+06 
.5256D+06

URA(m) 
2.0 
2.0 
2.0 
4.0 
2.0 
4.0 
4.0 
2.0

. - - - 1 .  

-tl

L



lessage file for station 1 .  

tainID: 999 -Session=:081 Mr2,191 l-0 

eference Position - LOW ACCURACY: 
at. 0:00'00.000" N' Long. = 0:00'00.000" W. *Height = 0.0 [meters] 

n *ina height 1.4870 [meters] Uenteredin -the field in metersI 

ong station name: CRATER 

eceiver serial = = 248 . "' 

ntenna s.erial = = 73 (entered in the office) 

P Software = 4.30 SP Software = 4.2C Download Software = 2.05.00

urveyisuhedule: Start time = 21:24 

ata-]ogging start time =-21:.25 

ata-logbing stop time = 03:57'

racking SV 2 
otal LI 1568 
ont Ll 1568

S\" 6. SV 11 
1384 655 
1384 , 655

SV 12 391 
391

Stop time = 03:57

SV 13 870 
370

Sv 15 466 
466

Sv 16 388 
388

5" 
18

SV 18 
512 
512

V Selection mode = AUTOMATIC 

levation mask = 15 [degrees]
Minimun i of SVs = 3

D Position 
atitude: 
ongitude: 
eight [m]: 

D Position 
atituide: 
o" itude:''

Best PDOP Position 
36:48'49.81197" N 

116:33'54.210"V W 
1097.2 

Best PDOP Position 

36:48'49.66177" N 

116:33'54.30314" W

[ 1.6]

Mean Position ([3274] 
3C:48'49.73770" N 

116:33'54.14805" W 
1103.1 

Mean Position 11573] 
36:48'50.20000" N 

116:33'53.60859"' W

Origin of station 1 coordinates : User input 

,STATION {mark) 1 

input data file I : c:\Lnl\Yucca\99990881.dat 

antenna height(m) 1.475 '' •1013.

met values 

y, (nit 
z Cm)

used: pressure ({ b ) 
temperature'(deg C) 
relat iv[ `'.,unidi t,( % )

-2286730.846 
-4573455.423 

3801530.390

"lat (dms) 
£ elon (d is) 

d: on (dms) 
ht ( m)

1013.0 20.0 
50.00

36 48-"49.75857 
243 26' 5.70269 

116 33 54.29731 
1098.5060

message file for station 

.tatlion ID: 0-413 Session 068-I Mar 09, 1991 21:20 

"efercncc Positio-LO'ACCCRACY: 

.at. : 0:00'00.000"', Nr Lon.::. = 0:000.000"IW Height = 0.0 [meters] 

xn" nna heiI-t I . 5920 Jir. toers] "enter'ed 'in- the fieldgin' meters) 

.oa.i station namc: -YUCNW .

:eceiver' se...rial = =,244 

.ntenna 'serial = = 7C {entered in, the office', 
":a Soft:'areO- "-30-'- SP Su:tware = 4.20 Download Softeare = 2.05.00 

2 rr....=.hedmi.r: Stntr ti.•' 2 :24' Sto. time = 0":57

Sv 19 902 
902

01 11



.9. 1'
" "':•:' TRIM.LE "AVIGATION. LTD 

585 NORTH MARY AVENUE 
SUNNYVALE, CALIFORNIA. 94086 

S U.S.A.  
SPROGRAM TRIMVEC 

GPS RELATIVE POSITIONING SOLUTION 
VERSION 90.060 

File name: c:\tnl\yucout2\99050881.fix 
Coordinate system - WGS-84

Type solution: uouble difference 

Start date/time: 1991/ 3/29 21:25:30.  
Stop date/time: 1991/ 3/30 0:20: 0.

day of-year 
day-of-year

88 
89

tow 509130.  
tow 519600.

Data available

station: 1 
sat:19 . .......................  
sat:11 . ........................  
sat:18 . .......................  
sat: 2 .........................  
sat:16 .......:......  
sat: 6 .  
sat:15 
sat:13

2x� �

.... .........  

........ ......  

... . . .

s tion: 2 
sat: 19 ......... .......................................................  
sat:11 . .................................................................  
sat:18 ....................................................  
sat: 2 ........................ . ............... ...............................  sat: 16 ........................................  
sat: 6 ................................................... ' 
sat:15 .  

sat:13

Ephemeris file used:

SATELLITE 
19 
11 
18 

2 
16 

6 
15 
13

IODE 
229 

52 
120 

39" 
188 
227 
228 
143

HEALTH 
0 
0 
0 
0 
0 
0 
0 
0

c:\tnl\yucca\99990881.eph

WEEK NO.  
585 
585 
585 
585 
585 
585 
585 
585

TOW(sec) 
508860.00 
508800.00 
508860.00 
509070.00 
510510.00* 
511890.00, 
518970.00 
519600.00

URA (m) 
2.0 
2.0 
2.0 
4.0 
2.0 
4.0 
4.0 
2.0

Broadcast satellite clock correction values 
prn af0 afl 

19 .1214118674D-04 .1136863377D-11 
11 -. 2687606029D-03 -. 420641299GD-11 
18 .6529502571D-05 .6321210263D-12 

2 -. 2990295882D-04 -. 1591615728D-11 
16 .1708133734D-04 .20,16363079D-11 

6 -. 2326816320D-O3 -. 146650O207D-10 
15 • .5398C0387,T5D-04 .3410603132D-11
13 .5309619009D-oz .170530C566D-11

af2 
-0000000000D+00 
.0000000000D+00 

.0000000000D+00 

.0000000000D+00 000 OOOOOOOD+ 00 
0000 OOOOOOD+00 

.0000000000D+00 
.C000000000D+00

toc, 
.5C71D+06
.5148D+OG 
.5071D+06 
.5112D+06 
.5112D+06 
.S 1 34D+0G 
.5256D+0G 
.5256D+0GC-,

-----------

| - |



Mesagie fii"- for 'station, I S.. ................ ....................  
Staton D: 999Sesson : 08-1 Mar 29, 1991 21:20 

Reference Position - LOW ACCURACY: 
Lat. = O:00'00.000" N --1ong. = 0:00'00.000" W Height = 0.0 [meters] 

An'-nna height = 1.4870 [meters] (entered in the field in meters) 
Lo.- station name: CRATER 

Receiver serial F = 248 
Antenna serial t = 73 (entered in the office) 
NP Software = 4.30 SP Software = 4.20 Dowcnload Software = 2.05.00 

Survey schedule: Start time = 21:24 Stop time = 03:57 
Data-logging start time = 21:25 
Data-logging stop time = 03:57

Tracking 
total LI 
cont Li

SV 2 
1568 
1568

SV 6 
1384 
1384

Sv 11 
653 
655

SV 12 
391 
391

SV 13 
870 
870

Sv 15 
466 
466

SV 16 
388 
388

S\" 18 
512 
512

SV 19 902 
902

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees] Minimum ; of SVs = 3

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2D Position 
Latitude: 
Lorqitude:

Best PDOP Position [ 2.3] 
36:48'49.81197" N 

116:33'54.2180S" W 
2097.2 

Best PDOP Position [ 1.6] 
36:48'49.66177" N 

116:33'54.30314" W

Mean Position 13274] 
36:48'49.73770" N 

11C:33'54.14805" W 
1103.1 

Mean Position 11573] 
36:48'50.20000" N 

116:33'53.60859" W

Origin of station I coordinates : User input 

STATION (mark) 1 

input data file 1 : c:\tnl\yucca\9
9 9 9 088l.dat 

antenna height(n) 1.475

met values used: pressure(mb) 
temperature•deg C) 
relative humidity(%)

-2286730.846 
-4573455.423 

3801530.390

lat (dms) 
elon (dms) 
wion (dms) 
ht (m)

Message file for station 2 ..................... '..........................................................  

Station 7D: 0205 Session =: 088-i Mar 29, 1991 21:21 

Reference Position - LOW ACCURACY: 
Lat. 0:00'O0.u00" N Long. = 0:00'00.000" W Height = 0.0 [:eters] 

Antenna height = 1.5490 (meters] (entered in the field in meters) 

Lo staLion name: TR14SE

Receiver serial = = 
Antenna serial = = 
NP Software = 4.30

245 
71 (entered in the office) 

SF Software = 4.20 Doinload Software = :.05.c0

Sur'ety schedule: StarL tlmc = 21:24 Stop tin 0: 

Dat:i-1oginl'g ;tar:t tinc- = 21:2-

x 
y 
z

(in) 
Cm) 
(in)

1013.0 
20.0 
50.0

* -

N 
E 
W

36 48 
243 26 
116 33 
1098.5060

49.75857 5.70269 
54.29731



"Trmcking 
total Li 
cont Li

SV, 2 
"1566 

1566

SV G 
1380 
1380

sv" 11 
'652 
652

SV12" SV 13 
"388 869 
388 869

SV selcction mode'= AUTOMATIC 

El :ation mask 15 [degrees]

3D pPosition 
Latitude: 
Longitude: 
Height [m]: 

2D-Position 
Latitude: 
Longitude:

'Best PDOP Position [ 2.3] 
36:50'57.60979" N 

116:25'48.55788" W 
J. 1156.5

Best PDOP Position 
36:50'57.42743" N 

"116:25'48.72832" W

[-'1.6]

Sv 15 
'472 

471

SV'16 SV 18 
384 510 
384". 510

SV 19 
f880 
'880

imum V of S'Vs= 3 

Neart Position [3193] 
36:50'57.48553" N 

116:25'48.57408" W 
1153.2 

Mean Position [1544] 
36:50'57.60956" N 

116:25'48.43208" W

. .......................... : ......... .............. .............................  

STATION (mark) 2 

input data file 1 ': cý:\tnl\yucca\02050881.dat 
antenna height(m) 1.538 

met values used: pressure(mb) -'1013.0 
temperature(deg C) 20.0 
relative humidity(%) 50.:

-2274924.887 
-4576747.834 

3804712.836

lat (dms) 
elon (dms) 
wlon '(dms) 
ht (m)

N 
E 
W

36 50 
243 34 
116 25 
1148.6919

slope distance (m) 12662.8826

normal section azimuth (dms) 

vertical angle (dms) 

east(m) north(m) up(m)

Forward 
71 50 18.28 

0 10'12.92 

12031.980

Backward..  
251 55 9.37 

0-0-17.84 

*3946,978

Delta lat(dms) 
Delta lon(dms) 
Delta ht(m)

0 
0 

5u. 1859

2 
8

7.74114 
5.57937

Vector covariance matrix (m**2) 
dx

882791605555D-03, 
.826218737105D-03 

-. 573617210850D-03

.152973935950D-02 
-. 928078133856D-03 .152503847253D-02

correlations: 

d% dy dz trop bias I bias 2 bias 3 bias 4 bias 5 bias G

bias 7 
dN 
dy 
dz 

t rop 
bias I 
bias 2 
bias 2 
bias I 
bias -

bias 8 
l.000 

.711 1.000 
-. 49-1 -. 608 

.000 .000 

.000 .000 

.000 .000 
.000 .001.ooot .00C 
.o00o "" 00

1.000 
.000 
.000 
.000 
.000 
.000 
.000

1.000 
000 

.000 
.000 
.000 
.000

1.000 .000 
.000 
.000 
.001

1.000 .000 
.000 
.000

1.000 .0O0 
.000 1.000,

x (i) 
y Wm) 
z Wm)

57.49971 11.28206 
.48.71794

sigma (m)
.026

37.628_

C".  
dy 
dz

dy dz

'0



1.000 
bias 8 .000 

.000 1.000
.000 .000 .000 .000 .000 .000 .000 .000 .000

Solution 

11805.959 
-3292.410t' 

3182.446' 
r.000, 

"* .000 
.000 
.000 

-1.000 
.000 

-1.000 
.000 
.000

Sigma 

.030 
.039 
.039 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

Sensitivity to 10 meter error 
,_--in station I coordinates 
9.999 .003 -. 002 
-. 004 10.001 .000 
_.003 1 -. 001 10.000 

.000 .000 •.O00.  

.000 .000 .000

.000 .000 .000 

.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000-
.000 .000 .000 
.000 .000 .000

Results of integer bias search: 
.84110 

0 
0 
0

4.49346,

0 
'0 
-1

0 -1 
0 -1 

.0- 0

Ratio sum-of-squares(2) to sum-of-squares(1)

zerval between epochs (sec) 150.0 
Epoch increment ( , I 
"Number of measurements used in solution 

Number of measurements'rejected 
RMS (cycles) .083 
RDOP(norm to 60 sec)(m/cycle) .027 

Elevation mask (deg):'- 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere model used

269 
7

Best tracking C/A code positions 
Station 1 
Pdop 2.4 

x m) -2286727.716 la 

y Wm) -4573454.255 el.  
z Wm) 3801530.546 W1

clock offset(s) 
freq offset(s/s) 

Code calibrationbr.) 
0- 1 -. 0931 
0 - 2 .0068 
0 3 -.214G 
0 4 .8735 
U- 5 1.90U4 
C - 6 1.7813 
0 - 7 1.703e
Station 
P'Jo;.  

: I-(.,
"'4 - 27-1)''I. 787 

-4576T46.631

ht 
.505238! 

-. 231713

t (dms) 
on (dms) 
on (dms) 

(m) 
90D-03 
93D-06

N 
E 
W

36 48 
243 26 
11G 33 
1096.6416

49.81012 
5.79452 

54.20548

Carrier calibration(m) 
-. 0004 
-. 0001 

.0033 
-. 0002 
-. 0007 
-. 0005 

.0030

,-l.% (din') 
- ' .I i

N 3 
E 243

I
d% 
dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7 
bias 8

(in) 
(mn) 
Cm) 
CX) 

(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

*1

4.70400

0 
0 
1 
1 
1 
0 
0

N,
5.34

-3 2.3.51117 34 !*".37246



•1essaga file .for station 1 ...... ..... ...... ..... ...... ........ . ... .. .. ..  

Lation ID: 0205 Session ;: 088-1 Mar 29, 1991- 21:21 

eference Position - LOW¢ ACCURACY: 
a" = 0:00'00.000" N Long. = :00'00.000" W leight 0.0 [meters] 

ri,4nna height = 1.5490 [meters) (entered in the field in meters) 

ang station name: TR14SE 

eceiver serial t = 245 

ntenna serial F,= 71 (entered in the office) 

P Software = 4.30,, Sp Softw'are = 4.20 Download Software = 2.05.00

trvey schedule: Start ,time = 21:24 SLop time = 03:57 

ita-logging start timee = 21:25 
Lta-logging stop time = 03:57 ,

racking 
otal LI 
ont Li

SV 2 
1566 
1566

Sv 6 
1380 
1380

Sv 11 
"652 
652

sV 12 SV 13 
-388-- 869 
388 869

SV 15 
472 
471

SV 16 
384 
384

SV 18 510 
510

SV 19 880 
880

V Selection mode = AUTOMATIC 

levation mask = 15 [degrees]' Minimum : of SVs = 3

D Position 
atitude: 
ongitude: 
:eight [m]: 

.D Position 
.atude: 
.0 itude:

Best PDOP Position [ 
36:50'57.E0979" N 

116:25'48.55788" W 
1156.5

2.3]

, Best PDOP Position [ 1.6] 
36:50'57.42743" N 

116:25'48.72832" W

Mean Position 13193] 
36:50"57.48;53" N 

l16:25'48.57408"'W 
1153.2 

Mean Position (1544] 
36:50'57.60956" N 

116:25'48.43208" W

o..oi.o....e............eo................-oeeoe'''''ee~e°•e°'e.°..  

Origin of station 1 coordinates : Trirmvec pseudo range solution 

STATION (mark) 1 

input data file 1 : c:\tnl\yucca\02050881.dat 

antenna height(m) 1.538

met values used: pressure(inb) 
temperature(deg C) 
relati,'e humidity M%

-2274928.862 
-4576760.007 

3804728.507

lat (dms) 
elon (dms) 
wlon (dms) 
ht (m)

N E 
W

36 50 ,243 34 
116 25 
1168.2295

message file for'station2' .  . . . . . .................... ..................................... . . .li .1 9 ._1 _0......  

;tation ID: 0413 Session =: 083-1 Mar 29, 1991 21:20 

Reference Position - LOW ACCURACY: 
0at 0:00'00.000" .. Lon;. 0:00'.00.000" W Height = 0.0 [meters] 

•n bna height = 1.5920 (meters) (entered in the field in-meters) 

-on- station name: YCCNW

Receiver serial = = 244 

kntenna serial = = 70 lentered in the office 

• p Software = 4.30 SP Software = 4.20 -
Download ISoftware = 2.05.00

x 

z

(M) 
(m) 
(m)

1013.0 ",20.0 
50.0

57.66003 11.35706 
48.64294



Data-lo;gSn; stop; time'=-03:57

:rnckin-n, 
:otal Li 
:ent Ll

SV 2 
1565 
1565

SV 6 
1380 
1370

SV. 11 
i 657 

657

SV 12 
388 
388

SV 13 
869 
869

I.? - I

SV 15 470 
470

SV 16 385 
3S5

SSV 18 -SV 19 515 905 
515 903

3V 'election mode = AUTOMATIC 
1T-,,ation mask = 15 [degrees]

3D Position 
Latitude: 
Longitude: 
:Ieight [ri]: 

2D Position 
Latitude: 
Longitude:

Best PDOP Position 
36:31'08.65460" N 

116:27'18.70442" ' 

1354.5 

Best PDOP Positicn[ 
36:51'0S.3086V" N 

116:27'13.98086" w

Minimum = of SVs = 3

1.91 

1.6]

Mean Position [32551 
36:51'03.39414" N 

116:27'18.85172"W 
1315.5 

aesn Position [1509] 

36:51'03.49379" N 
116:27'18.74163" W

STATION (mark) 2 

input data file 1 : c:\tnl\yucca\04130381.dat 
antenna heightrr.) 1.581

met values used: preszure(mb) 
teiperature(deg C) 

relative humidit::(%)

1013.0: 
20.0
50.0

-2276899.734 
-4575699'.119

3805094.719

slope distance (m)

lat (dms) 
elon (dms) 
wlon (dms) 
ht Cm)

2268.0236

N 
E 
W

36 51 243- .32 
116 27 
1330.0344

sigma (6)

normal section azimuth (dms) 
vertical angle (dms)

east(-) north(m) up(mn)

Forward 
278 33 31.44 

4 4 51.29 

-2237.080

Backward 98 32 37.29 
0 -4 17.69 

335.679

Delta lat(dns) 0 
Delta lon(dims) 0 
Delta ht(m) 161.8049

Vector covari'ance miatrix (n** 2 ) :

dx .372028955875D-04 
dy .34787735578CD-04 
dz -. 220636711624D-04

.678612719362D-04 
-. 381C27118423D-04 .624891599821D-04

correlations:

'dy dz trop bias 1 bias 2 bias 3 bias 4 bias 5 bias 6

1.000 
.000 
.,000 
.000 
.000

1.000 
.000 
.000 
. nn

1.000 .000 
.000 1.000 .00 no .00on

x CM) y (in) 
-(in)

8.56997 41.07336 
18.92664

.006

0 
-1

10.90998 
3a.20370

161.404

dy dz

b, s 7 
dx 
dy 
d = 

(,trop 
bias 1 
bias- 2

dx 
bias. 80 

1.000 
.692 

-. 458 
.000 
.000 
.000 

0nnn0

1.000 
-. 385 

.000 
.000 
.000 
.000



* .000 'UUU :uuu" ..  
.000 .000 . 000 .000 

.0oo .000 .000. .000

e UU U V ;;, :-' U U , *vv-, W .000o .1.000 .000 

.000" 000 000 .000 -. 000 '.000

1.000

02as 0" 
bias 7 

1.000 
bias 8 

.000 

dy 
dz 

trop 
bias I 
bias A 
bins 3 
bias 4 
bias 5 
bias 6 
bias 7 
bias 8

Solution 

-1970.872 
1060.888 '" 
366.212.  

.000, 

.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

-Results of integer bias search: 
.06203 

0 
0 
0 
0 
0 
0

Sigrna 

.006 

.008 
.008 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4.08527 

0 
0 
1 
1 
1 
0

0 0 

p "io sum-of-squares(
2 ) to sum-of-squares(l)

.Sensitivity~to .10,meter. error in stLation 1 coordinates 

10.000 :;:i -. 001 .000 
.001 10.000 .000 

.000 .. 000 10.000 

.000 "- .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000

4.09192 
0 
0 

-1 
-1 
-1 

0 
0 

65.86

Interval between epochs (sec) 150.0 

Epoch increment 5 

Number of measurements used in solution 

Number of measurements rejected 

RMS (cycles) .024 

RDOP(norm to 60 sec)(m/cycle) .026 

Elevation mask (deg) 15.0 

Edit multiplier 3.5 

Modified Hopfield troposphere model used

Best tracking C/A code positions 

Station I 
Pdop 2.4 

( (M) -2274921.787 la 

- (m) -4576746.631 el 

z ir.) 3804712.593 W-

clock offset(s) 
freq offset(s/s) 

Code calibratifl(nM) 
0 - I -. 2197 
0 2 -. 3496 

0 3 -. 4253 
0 - 1 .3125 
0 - 5 -. 0137 
0 - 6 -. 2402 
0 - 7 -,3428

Stat i0l 
p1, n.

nL.  
.198018 

- .354864

t (dms) 
on (dms) 
on (dms) 

W (in 
0OD-03 
40D-06

N E 
IN

36 50 243 34 
116 25 
1146.5203

Carrier calibrationCm ]) 
-. 0006 
-. 0007 
-. 0009 
-. 0003 
-. 0011 
-. 0011 
- .0013

(M) 
(m) 

(cycle) 
(cycle) 
(cycle) 
{cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

274 4

57.54117 11.37246 
48.62754

01

".000 ".000 :00

2
"...I



zA~ Wil CLM LLO I ;* 

- ht'- (M)(.. -1309.*0732

cloc'k uflset(s) V.11441652D-03 
freq offset(s/s) -.3ll77500D-06

Code calibratlon~').
C 1- .2378 

o 2 .1714 
0- 3 .0325 

0'- 4.4756 
0 - 5 .4800 
0' - G .5879 
0 - 7 .3638

Carrier calibratiofl(m) 
.0011 

r. .0008 
.0006 

- .0001 
0 ~.0007, 

.0005' 

.0000'.

C -

- .,



U.  

tat. SAM 
�....  

*4

Nessage file'fol station 1 ... .. . . . . . .............  

Station ID: 0309 Session ;: 089-1. Har 30, 1991 21:16 

Reference Position - LOW ACCURACY: 
= 0:00'00.000" N Long. 0:00'00.000" W Height = 0.0 [meters) 

Au..:nna height 1.4340 (meters] (entered in the" field in meters) 

Long station, name: SOLNW 

Receiver serial r 245 

Antenna serial = 71 (entered in the office) 

NP Software 4.•u SP Software = 4.20 Download Software = 2.05.00ý1

Survey schedule: ";Start time = 21:20 

Data-10gging start time = 21:20 

Data-logging stop -time = 03:53

Sv 2 
1567 

932

sv 6 1381 
932

SV 11 654 
637

SV 12 
389 
389

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees]

3D position 
Latitude: 
Longitude: 
Height [Im]: 

2D position 
Lati tude: 
Lc itude:

Best PDOP position[ 
36:49'36.34476"-N 

116:28943.47741" 0 
1200.6

SV 13 870 
870

SV 15 
471 471

sV 16 384 
384

sV 18 515 
515

SV 19 806 
637

Minimum = of SVs = 3

2.3]

Best PDOP position [ 1.6] 
36:49'35.61357" N 

116:28'42.49415" W

h!an Position 13217] 
3 6 ;49'36.2C079" 'N 

116:28'43.36994" W 

1203.0 

Mean Position 11555] 

36:49'36.29984" N 

116:28'43.60590" W

• • . ... . . .. . . .. . ......-' ' . ' . ...°' ' ....... .. '. ...... ....... '.. '..  

Origin of station 1 coordinates',: Trimvec pseudo range solution 

STATION (mark) 1 

input data file 1 ,c:\tnl\yucca\03090
8 9 1 .dat.  

antenna height(m) 1.421

used: pressure (mbr) 
temperature(deg C) 

relr.tive humidity(%)

-2279501.047 
-4576214.254 

3802753.883

lat (dms) elon (dms) 
wlon (dms) 
ht -(m)

io13.o 20.0 
50.0

E 
W

36 49 243 31 
116 28 
1223 .4421:

36.29623 16.37228 
43.62772

Message file fcr station 2..,........... 
.... ...  

Station ID: 0621 Session =: 089-1 Mar 30, 1991 21:16 

Reference Position - 'LOW ACCURACY: - Hmeters] 

Lat. = 0:00'00.000" N Long. 0:00'00"000 e Height = 0.0 meters] 

An nna height 1.4150 [meters] Centered in the field in meters), 

Long station name: STAGEN, 

Receiver serial 244 

Antenna serial • = 70 (entered in the office) 
AP Snftenar = 4.30 S? Software = 4.20 Download Software = 2.0=".00 

Survey schedule: Start time = 21:20 ,Stop time, 03:53 =

Tracking 
total L1 
cont Li

met values 

x (m) 
v (in) 

=(in)

9

stop time =_03:54

... ... ..



Datn-logging sitoj. -time = 03:53

Tracking 
total L1 
cont Li

SV 2 
1567 

932

sV 6 
1380 
932

SV 11 
654 
637

SV -election- mode = AUTOHATIC 
El:ation mask = 15 1 [degrees] Minimum = of SVs, = 3

3D Position 
Latitude: 
Longitude: 
Height 1m]: 

2D Position 
Latitude: 
Longitude:

Best PDOP Position 
36:44'03.73726" N 

116:23'39.75419" W 
S1900.G

[ 2.3]

Best PDOP Position [ 1.6] 
3G:44'02.97397" N 

U16:23'33.74191" W

Mean Position [3247] 
36:44'03.G6418" N 

115:28'33.64998" W 
902.9 

Hean Position 11525] 
36:44'03.93116" N 

116:28'39.61427" W

STATION (mark) 2 

input data file 1 : c:\tnl\yucca\06210891.dat 
antenna height(m) 1.432

met values used: pressure(mb) 
.temperature(deg C) 

relative humidity({)

1013.0 
20.0 
50.0

:: (m) y (in)
-2282048.322, 
-4581535.422 

3794360.742

slope distance (W) 102.  

normal section azimuth (dms) 
vertical angle (dms) 

east(m) north(m) up(m)

lat (dms) 
elon (dms) 
wlon (dms) 
ht Cm)

59.0570

N 
"E 
W

36 44 
243 31 
116 28 
922.5228

sigma (m)

ForWard 
179 29 .04 
-1 43 37.34

92.465

3.70350 
20.09852 
39.90148

.022

Backward 
359 29 2.28 

0 1 42.71 

-10253.980

Delta lat(dms) 0 
Delta lon(dms) 0 
Delta ht(m) -300.9193

-5 32.59273 
0 3.72624

Vector covariance matrix (m**2) 
dx

.365533999058D-03 

.339613614105D-03 
-. 219916250596D-03

.654692671139D-03 
-. 387143702872D-03 .641815401004D-03

correlations:

dx 
b¢-s 7 

dx 1.000 
dy .694 
dz -. 454 

trop .000 
bias, 1 .000 
bias 2 .000 
bias 3 .000 
bias - .00C

dy dz trop bias 1 bias 2 bias 3 bias 4 bias-5 bias 6

1.000 
-. 597 

.000 

.000, 

.000 

.000C 

.000

1.000 
.000 
.000 
.000 
.000 
.000

1.000 
.000 
.000 
.000 
'.000

1 .000 
.000 
.000 

".000

1.000 
.000 
.000

1.000 
.000 I1 000 1

SV 12 
387 
387

SV 13 
869 
869

SV 15 
470 
470

SV 16 
382 
382

SV 18 
514 
514

SV 19 
898 
637

N

I-'.-

-309.187

dx 
dy 
dz

dy dz

i



.000' 

.000

(m) 
Cm) 
Cm) 
(•) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

".000 
.000

. 0 0 0 ".0 0 0 " .0 0 0 .0 0 0.0 00 .00 0 , .0 0 0 1.0 0 0 

.000 .. 0000 .000- .Oo .'.000 .000 .000

Solution 

-2547.275 
-5321 .168 
-8393.141 

.000 

.000 
.000 
.000 
.000 
.000 
.000 
.000

Sigma 

.019 
.02C 
.025 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

Results of integer bias search: 
.37723 3.93204 

0 
0 

0 
0 

0 
0 

0 
1 

0 
0 

0 
0 

Rotio sum-of-squares(
2 ) to sum-of-squares(l)

Interval between epochs (sec) 150.0 

Epoch increment 5 

•mber of measurements used in solution 

,.amber of measurements rejected 

RMS (cycles) .057 

RDOP(norm to 63 sec)(m/cYcle) 
.026 

Elevation mask (deg) 15.0 

Edit multiplier 3.5 

Modified Hopfield troposphere model used

274 4

bias 6 

bias 7 
1.000

4.08862 
0 
0 

-1 
-1 
-1 

0 
10.42

(K

Best tracking C/A code positions 

Station 1 
Pdop 2.4 

X (m) -2279488.971 el 

y (m) -4576198.260 el 

z (i) 3802740.&76 wl ht

clock offset(s) 
freq offset(s/s) 

Code calibration(m) 
0 - 1 -. 2.471 

0- 2 -. 3911 

0 - 3 - .5190 
0 - 4 .2856 
0- 5 -. 0503 

0- 6 -. 1553 

0 7 -. 2559 

Station 2 

Pdop 2.4 

x (m) -2282036.  
y (m) -4581520.  

z (W) 3794348.

.413538 
-. 379123

t (dms) on (dms) 
on (dms) 

Wm) 
37D-04 
59D-06

N E 

W

36 49 243 31 
116 28 
1199.8767

Carrier calibration(m) -. 0005 
-. 0005 
-. 0008 
-. 0003 
-. Colo 
-. 0009 
-. 0011

979 
761 
201

lat (dms} elon (dms) 
wlon (dms) 
ht Wm) 

.5nqi1A57n-ni

E 36 44 243 31 
116 28 
900.4512

Sensitiv;ýity to 10 meter error• in station 1 coordinates 

10.000 .000 ;001 

.0000 , 10.001 .002 

-.001 -. 003 10.000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .0001 

.000 .000 .000

dn 
dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bijas 6 
bias 7

36.34155 
16.52066 
43.47934

3.73020 
20.24424 
39.7557G ;C

r



* .L•. *..., J. 4 **.. " 

Code calibratiora(m) 'Carrier calibrat 
0 - 1 .0571 
0 ,- 2 .0298 
o - 3 .0503--','' 
0 - 4 .3521'" 
c: ( 5 .5190 ° 
0 - 6 .4092 
0- 7 .4253

-� , - .. -

ion(m) 
.0007 
.0004 
.0000 

-. 0007 
.0006 
.0004 

-. 0005

f N

'I 
p..

)

t f

-I ---------- I-

I " -il t

I

c

i,

I ý



- ... ,�

TRIMBLE NAVIGAT.ION, LTD 
585 NORTH M.ARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
U.S.A.  

PROGRAM TRIMVEC 

GPS RELATIVE POSITIONING SOLUTION 
VERSION 90.060,-. ,

File name: .:\tnl\yucout2\99090 8 9 1.fix 

Coordinate system - WGS-64 

Type solution: Double difference

Start date/time: 1991/ 3/30 
Stop date/time: 1991/ 3/31

21:21: 0.  
0:15:30.

day of year -89 
day of- year -90

Data available

station: 1 ", sat: 9 .. .... • .. .... .... ..... .... ...... , 
sat: 19 1 ............................................... •........ . . .. """ 
sat: 11 ...........................  
Sat:10 ..........................................................  
sat: 2 
sat:1 6  . ............................  
sa t.: 6 ............................. ......................  

sat: 15 'C 

station: 2 
s at :1 9 . . . . . .. . . . . . . . . . . . . . . . . . . . .  

sat:1...........................................................................  sat: 19 .............................. .. .................  
sa : 2 .. .. ..  

sat:1l i ................. .......................................  
sat: 1 ......................... .......................... .  
sat:12 sat: 16.. . . . . . . . . . . . . . . . . . .• 

sat: 6 .. . . . . . . . . . . . . . .. . . . . . . . . .. .  

sat:15 .  

_- .... * \ L**A \J t..o-,•\ . -g].

Ephemeris file used: 

SATELLITE !ODE 
19 12 

11 65 

18 144 "I. I? "" . 64 

16 213 
6. 18 

15 -12 

Broadcast satellite clo¢ 
prn af0 

19 .1225806773D-1 
11 -. 2691354603D-1 
18 .6580259651D-' 

2 -. 3008591011D-1 
16 .1724204049D

6 -. 2339370549D
15 .5429005250D-

HEALTH ,WEEK5NO.  
0 585 
0 585 
0 585 
0 .585 
0' 585 
0 585 
0 586 

:k correction values 
afl 

D4 .1250555215D-11 
D3 -. 4320099833D-11 
05 .5684341886D-12, 
04 -. 1818989404D-11 
04 .1932676241D-11 
03 -. 1432454155D-10 
04 .3637978807D-11

TOW(sec) 
595050.00 
594990.00 
594990.00 
594990.00 
596640.00 

598050.00 
300.00

URA(m) 
2.0 
2.0 
2.0 

0• 2.8 
12 .0 

""5. 7 
12.8

af2 - toe 
.OOOOOOOOOOD+00 .5935D+06 
.OOOOOOOOOOD+00 . '601'2D+06 

• .OOOOOOOOOOD+00' .5935D+06 
.OOOOOOOOOOD+00 -.5976D+06 
.0000000000D+00 - .5976D+06 

_.0000000000D+00 .OOOOD+00 
OOOOOOOOOOD+00-. - 7200D+04

*.jr 4--.  s .

' .•,- C:::•

tow 
,tow

595260.  
930.

[

c ~ ~~ ^-QQQ81



I-Statica MD 99099 Session #:039-1 'a .,30'i"991 21 16 .Reference Position - LOW ACCURACY: 
Lit. = 0:00'00.000" N% Long. = 0:00'00.000" W Height = 0.0 [meters] 

Antenna height 1.4860 [meters] (entered, in the-field in meters) 

Long s•ation name: CRATER I ,

Receiver serial z = 
Antenna serial = = 
I:p Software = 4.30

"243 
73 (entered in the office) 

SP Software ='4.20 - Download Software = 2.05.00

Survey schedule: Start time = 21:20 
Data-logging start time = 21:20 
Data-logging stop time = 03:53

S Stop time = 03:53

Tracking 
total Li 
cant LI

SV 2 
1564 

931

SV 6 
1384 

932

Sv 11 
655 
637

SV 12 
389 
389

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees)

3D Position 
Latitude: 
Longitude: 
"Height [m]: 

2D Position 
Laiitude: 
Longitude:

Best PDOP Position [ 
36:48'49.71733" % 

116:33'54.5-1612" W 
",1102.2 

Best PDOP Position [ 
36:48'49.02651" N 

116:33'53.32779" W

SV 13 
871 
871

SV 15 
468 
468

Sv 16 
388 
388

Sv 13 515 
515

Hinimum # of SVs =3

2.3] 

1.6]

Hean Position [32711 
36:48'49.70137" N 

116:33'54.23487" W 
1110.1 

Hean Position [1481 
36:48'49.97678" N 

116:33'54.19719" W

Sv i9 
905 
637 

. ..  

I.'. o. . o

Origin of station 1 coordinates : User input 

STATION (mark) 1 

input data file !-: c:\tnl\yucca\99990891.dat 
"nntenria height(m) -.- 1.474

met .alues used: pressure(mb) 
temperature(deg C) 
relative humidity(%)

-2286730.846 
-4573455.423 

3801530.390

lat (dms) 
elon (dms) 
wion (dms) 
ht (m)

1013.0 
20.0 
50.0

NI 
E 
W

36 48 
243 26 
116 - 33 
1098.5060

Message file for station"2 
................................ o................... o...................  

Station ID: 0309 Session ;: 089-1 Mar 30, 1991 21:16 
Reference Position - LOW ACCURACY: 
Lat. 0:00'00.000" N Long. = 0:00'00.000" W Height = 0.0 [meters] 

.\ntenna height = 1.4340 [meters] (entered in the field in meters) 
Long station name: SOLNW 

Rc,,.-i-er serial 245.  
Antenna serial =71 (entered in the office) 
NP, Software 4 i30' - SP Software = 4.20 Download Software =1.05.00 

Survey, schedule: Start time = 21:20 'Stop time.,= 03:53 
Data-logjing start time ' 21:20 'Datn-l.o•.init sta'nc time 03:53"•!T -"'iii................,- .

x (m) 
y (M) 
z (M)

49.75857 
5.70269 

54.29731

. ................................ .............................

i



1567 
S32

1381 
932

:654 •389 870 471 ,J 384 
637 389 870 471 384

SV Selection mode = AUTOMATIC 
'Elevation- mask = 15 [degrees]

Latitude: 
Longitude: 
Height [m)]: 

,2D Position 
Latitude: 
Longitude:

Best 'DOP Position [ 2.3) 
36:49'36.24476" N 

116:28'43.47748" W 
1200.6

Best PDOP Position E 
36:49'35.613571'N 

116:28'42.49415" W

1.6]

515 886 
515 637

imum = of SVs = 3 

Mean Position [3217] 
36:49'36.25079" N 

116:28'43.36994" W 
1203.0

M.Hean Position [1555] 2 

36:49'36.29984" IN 
116:28'43.60590" W

. . . . . . . . . . . . . . . . .............. .......ee e ee ' el e ee e e 'e e ee e e..... ........  

STATION (mark) 2 

input data file I : c:\tnl\yucca\03090891.dat 
antenna height(m) 1.421

met values used: pressure(mb) 
temperature(deg C) 

relative humidity(')

1013.0 
20.0 
50.0

(mn) 
(in) 
(im)

-2279485.447 
-4576193.842 

3802735.911

s" pe distance Wi)

lat 'Indmý) 
elon (dms) 
wlon (dms) 
hi (W]

7838.8785

normal section azimuth (dms) 

vertical angle (dms) 

east(m) north(m) upim)

N E
,36 49 

243 31 
1-116 28 

1192.4768

36.3200716.56845 
43.43155

sigma (m) - .017

"Forward 
79 25 15.42 

0 39 6.13 

-,7705.i_39'

. ,- 'Backward 
259 28 21.72 

0 0-45:37 
1 . 4• 

1439.062 - 89.160

Delta lat(dms) 
Delta lon(dms) 
Delta htim) -

Vector covariance matrix (m*: 2 ) 
- dx dy

dx .356035018129D-03 
dy .337637948919D-03 
d= -. 22ol04704099D-03

.635424564137D-03 
-. 387028026950D-03 .622862522766D-03

correlations: 

dx dy dz trop bias 1 bias 2 bias 3 bias 4 bins _ bias 6

1.000 
.708 

-.. 173 

.000 
,.000 

-.-000 

.000 
0co 

rnnr

1.000 
-. 615 

.000 
.000 
.000 
.000 
.000 
.000 
Afrf

1 .000 
.000 
.000 
.000 
.coo 
.000 
.000 
. p,'I I)

1 .00^ 
.0C0 1.000 
.000 .000, 1.000 
-. 000 .000 .000 
.000, .000 1 .000 
.000 (:000"'. .000 

(o ) n P n p0.

1.000 .000 
.000 
. 00.

1.000 .000 1.000 
.n00 •-:.OO0. I.nr•

_* , Y.oo total L1 
cont Li

C

x 
y 
z N;

0 
0 

93.9708

C 
5

46.56150 
I0.8657C

;dz

bias 7 
dx 
dv 
d: 

ýrop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
I.; , ý -

-C



* . . .4,.

SoIiition 

{ m) 72.15.399 
(m) . -273S.410 

* )1205":520 

.000 
(cycle) , .000 
(cycle) .000 
(cycle)- .Coo 
(cycle) *' , .000 
(cycle), ,.000 
(cycle) .000 
(cycle) .000

Results of integer bias search: 
.28776

S £ =ma 

.C19 

.025 
.C25' 
.000 
.000 
.000 
.000, 
.000.  
.000 
.000 
.000 

3.74230

Sensitivity to 10 mater error 
* -1 in station 1 coordinates! 
9.999 .002" -*.00l 
-. 002 10.001 .000 

.002 -. 001 i 10.000 
.000 .000 .000 
.000 C00O .000 
.000 .000 .000 
.000 .000 .000 
".000 .000 ..000 
.000 .000 .000 

-. 000 .000 .000 
.000 .000 .000 

4.53906

0 
0 
0 
0

0 
0 

-l 
-1

0 -1 
0 0 

Ratio sum-of-squares(2) to sum-of-squares(U) 

interval between epochs (sec) 150.0, 
Epoch increment 5 
Number of measurements used in solution 266 
Number of measurements rejected 12 
RMS (cycles) .049 

OP(norm to 60 sec)(m/cycle) .027 

Elevation mask,(deg)- 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere.model used

13.00

Best tracking C/A cod#- positions 
Station 1

2.4 
-2286734.910 
-4573461.484 

3801535.876

clock offset(s) 
freq offset(s/s) 

Code calibration(m) 
0 - 1 -. 2036 
0 - 2 -. 0366 
0 - 3 .-. 4780 
o - 4 .5122 
0 - 5 .3452 
0 - 6 .3408 
0- 7 -. 0093 
Station 2 
P 2.4 

x (m) -2279438.  
- ..) -4576198.  
( (m) 3302740.

cl'ock offset(s) 
freq- offset(s/s)

lat (dms) 
elon (dms) 
wlon (dms) 

"ht (m) 
.53742228D-03 

-. 14979153D-06

N 
E 
W

36 48 
243 26 
116 33 
1107.5874

Carrier calibration(m)" 
-. 0003 
-. 0005 
-. C006 
-. 0006 
-. 0006 
-. 0007 
-. 0010

971 lat (dms) 
260 elon, (dms) 
876 wlon (dms) 

ht (m) 
-. 41353837D-04 

-. 37912359D-06

N 
E 
V¢

36 49 
243 31" 
116 28 
1199.8767

d:y 
dy 

rop 
bias i 
bi as 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7

0 
0 
0 
1 
I 
0

Pdop 
x Wm) 
y (m) 
z (m)

49.76033 
5.66538 

54.33462

I

35.34155 
16.52066 
43.47934

- ' 

*,,1 

v

71 1 °,., . :• ` • •• :', .,. : -



- 4..-�. I .j.� *

-. Z Vt 1 

-. 3911 
- .5190 

.2856 

- .050: 
-. 1553 
-. 2559

'F

I- -

u 
0 
0 
0 
0 
0 
0

1 
2" 

3 

5 
6

-. 0005 
-. 0008,, 

-. 0003
-. 0010 
-. 0009 
-. 0011



TRIMBLE ,. .VIGATICON, LTD 
535 NORTH MARY AVENUE 

SUNNWVALE, VJALIFOIHIA 94086 
t:. !.A.  

PPR!.*A:.: TRIMVEC 
].'-S .'LATI\ E FCSITIOI.":G SOLUTIO'; 

VERSION 90.060 

File :a:ne: c::\t..l\:::ucoc.1t2\99010891.f-ix 

Coordinate system - WGS-84 

Type 3olutsan: .,ouble difference

Start. daLe/ttime: 1391/ 3/30 
Stop date/time: 1991/ 3/31

21:21: 0.  
0:15:30.

day of year 
day of year

39 
90

tow 595260.  
tow 930.

Data available 

station: i 
sat:19 ............................................... .................. .  

sat:11 ..................................................................  
sat:18 ...................................................  
bat: ' 

!. t 2 .. .. . .. .................. ..................o~ ....... ~~eo e o ..... e.. ....  

sat:16 ............................. ,.  
s a : 6. . . . . o . . . . . . . . . .. . . . .. . . . . . . . . . . . .  sat: 6 ' 

sat: 15 

station: 2 
sat:19 .. ...................................................................  
sat:ll '........................... ..................  
sat:18 ............ . . . .......................  
sat: 2 .............................................  
sat:16 ....................................... : 

sat:15 

Ephemeris file used: c:\tnl\yucca\9999089l.eph

SATELLITE 
19 
11 
18 

2 
16 

6 
15

1ODE 
12 
65 

144 
64 

213 
18 
12

Broadcast satellite clock 
prn afO 

19 .1225806773D-04 
11 -. 2691351603D-03 
1s .5580259651D-05 

2 -. 3008591011D-04 
16 .1724204049D-04 

6 -. 2339370549D-03 
15 .i5429005250D-0-1

HEALTH WEEK NO.  
0 585 
0 585 
0 535 
0 585 
0 585 
0 585 
0 586

correction values 
afi 

.1250555215D-11 
-. 4320099833D-11 

.5604341886D-12 
-. 1818989-104D-11 

.1932676241D-11 
-. 1432454155D-10 

.3637978807D-11

TOW(sec) 
595050.00 
594990.00 
594990.00 
594990.00 
596640.00 
598050.00 

300.00

af2 
.0000000000D+00 
.00000000OOD+00 
.0000000000D+00 
.0000000000D+00 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00

URA(m) 
2.0 
2.0 
2.0 
2.8 
2.0 
5.7 
2.8

-?-;� �.-t< 
'�A"�*� �

]

1�

toc 
.5935D+06 
.6012D+06 
.5935D+06 
.5976D*06 
.5976D+06 
.O000DO0 
.7200D+04



'�.*.1.� ........... 1. ev " *.' ' ' ' - -i '

. . ...... . 0.. ............... . .°° °° ° o oe oe e o ° .. .. . e . eeo .e oe e ... . ..... . °...  

Station ID: 9999 Session : 089-1 Mar 30, 1991 21:16 

[reference Position - LOW ACCURACY: .  

Lat. = 0:00'00.'000" N -Long = ',0:00100;o000"- WHeight C.C (' ete~ r 

Antenna heibht 1.4860 [meters] (entered in the field in meter-) 

Long station name:, CRATER ;. . ".

r, !iver serialf; ='243 

Antenna serial T = 73 (entered in the office)
NP Scftwarc 4.30 52 Software = 4.20 Download Softw 

sur,'c schedule:'"start iime = 21:20 Stop-time-=03:53 

Data-logging starL time = 21:20 

Data-logging stop time = 03:53

SV 2 
1564 

931

SV 6 
1384 

932

SV 11 
655 
637

SV 12 SV 1 
3o9 81 
389 81

SV Selection mode = AUTOMATIC 
Elevation mask = 15 (degrees)

3D Position 
Latitude: 
Lon; i ttuzle: 
tHeight [m]: 

2D Position 
Latitude: 
Lon~itude:

.Min:

Best PDOP Position ( 2.31 
36:48'49.71733" N 

116:33'54.54612" W 
1102.2 

B Best PDOP Positi'on"[' 1.6] 
36:48'49.02651" N 

116:33'53.32779" W

13 
F1 
F1

S%' 15 
468 
468

SV 16 
388 
388

are = 2:C05.00

SV 18 SV 19i 
515, 63'905 
515 637

imum # of SVs = 3 

"Mean Position (32711 
"36:48'-49.70137" N 

116:33'54.23487" W 
1110.1 

Hean Position [1481] 
36:48'49.97678" X 

116:33'54.19719" W

..... ............................... . .... . ... ... .. .... . . . . . . ... . . ... .. .. .. .....

Origin of station 1 coordinates :' User input 

STATION (mark), 1 

input data file 1 : c:\tnl\yucca\99990891.dat 

antenna height(m) 1.474

met values used: pressure(mb) 
temperature(deg C) 
relative humidity(%)

1013.0 20.0 
50.0 I ,- I'

-2286730.846 
-4573455.423 
3801530.390

"lat (dms) 
elon (dms) 

'wloýA(dms) 
ht (m)"'-

N E 
W

36 48 -'-243, 26 
116 33, 
-1098.'5060

Message file for station 2 . ' 

.........................................................  

Station ID: 0101 "Session =: 089-1 >Mar 30, 1991 21:17 

Reference Position - LOW ACCURACY: 

Lat. = 0:00'GO.000" N Long. = 0:00'00.000" W Height = 0.0 [meters] 

Anternna height = 1.4535 [meters] (entered in the field in,-meters) 

Lorng station name: TR1SW

RC iver ser'ial t = 247 
Antenna serial # = 72 
NP Software = 4.30 

'Q

,en'tered in' the office)' 
SP Software = 4.20 Download Software = 2.05.00

, SurveCy.schedule: Start time 21:20 Stop time = 03:53,_ 
Data-Jogging start time = 21:20 ,.  

Dita-logging stop time = '03:53

Tracking 
total Li 
cont Li

x (m) 
y (m) 
z tn

49.75857 5.70269
-54.29731

C

w_

J.



total Li 1567 •1380 '656 39 
cent' Li' 932 932 637 39 

SV Selection mode = AUTOMATIC 
Elevation -mask = 15' [degrees]

3D Dosition 
La .tude: 
Longitude: 
Height [m]: 

21D Position 
Latituda: 
Longitude:

Best PDOP Position [ 
36:48'10.28554" N 

116:29'57.40073" W 
1067.0O 

Best PDOP Position [ 
36:48'09.55955"'N 

116:29'56.45231" W

2 870 469 
2 870 469

386 513 637

Minimum # ,of SVs = 3

2.3] 

1. c]

Mean Position [3178] 

36:48'10.20856" N 
116:29'51.30117" W 

1068.5 

Mean Position [15491 
36:48'10.65731" 1 

116:29'57.00652" W

STATION (mark) 2 

input data file 1 c:\tril\yucca\01010891.dat 
antenna height(m) 1.441

- met values used: pressure(mb) 
;temperature(deg C) 
relative humidity(%) 

x (M) -2281786.476 lat (dm 

y (W) -457o703.216 elon (dm 
z Wm) 3800531-.723 wion (dm 

"-,. ht (m)

1013.0 
20.0 

'50.0

s) 
s)) 
lS )

N 
E 
W

36 48 
243 30 
116 29 
1053.2899

slope distance (m) 5999.3565

normal section azimuth (dms) 
vertical angle (dms) 

east(m) north(m) up(m)

sigma (M)

Forward 
101 41 12.51 

0-24 39.58

5874.836

.013

Bickward 
281.43 34.48 

0 0 22.44

-1215.209

Delta lat(dms) 0 
Delta lon(dms) 0 
Delta ht(m) -40.2161

0 -39.48044 
3 56.95297

Vector covariance matrix (m*t2) 
dx

.206011820588D-03 

.192312044625D-03, .365434767733D-03 
-. 126648049778D-03 -. 215190847333D-03 .352249167296D-03

correlations:

1.0 
.7 

--. 4

dx dy dz trop bias 1 bias 2 bias 3 bias 4 bias 5 bias 6 

300 
701 1.000 

70 -. 600 1.000 
00 .000 .000 1.000 
100 .000 .000 .OOU 1.000 
00 .000 .000'" .000 .000 1.000.  

)00" '.000=" .000 .000, .000, .000 I.000co 

)OC .000 000 OOC .000 .000 .000 1.000 

O00 .O000:'. 'OOU .000 .000 .000 .000, .000 1.000 

100 .000 .001: .000 .000 "'.000 .000- .000' .000- 1.000 

n .nn .nn onnnor, nor, on nonf .no ".on: ,.n nn ,. non

f'

10.27813 
2.65566 

57.34434

-43.034

dx 
dy 
dz

dy dz

bias 7 
ddx 
dy 
dz 

cop 
bias 1 
bias 2 
bias '3 
bias -1 
bias 5 
bias C 
%-14 ý r .



.'4'

dly 

dz 
rop 

"as 2 

bias 3 
bias .4 
bias 5 
bias 6 
bias 7

(m) 
(m) 
(m) 

C I C 
(cycle) 
( cycle) 
(cycle) 
( cycle) ( cyclec) 

C cycle

"r' ' ,.x ," ' 

So;ution Sigma Sensitivity to 10 meter error 
, in sLation I coordinates 

•191I.30 .914 Ioa.O00 .001 
-32A7. 792 CZ19 -. 002. 10.001 

-998.667 .C19 .0017 -. 001 I0.  
.000 .00 .000 .000 .000 
.OOC .000 .000 .000 .000 
.000 .300 .000 .000 .000 
.000 .000 .000 .000 .000 
.000 .000 .000 .000 .000 
.000 .COO .000 .000 .000 
.000 .000 .000 .000 .000 
.000 .000 .000 .000 .000

Results of i:'-teser bias search: 
.14091 

0 
0 
0 
0 
0

3.41C39

0 
0 

-1 
-1 
-1

0 %o 
Ratio sum-of-squares(2) to sum-of-squares,l) 

Interval between epochs (sec) 150.0 
Epoch increment 5 
Number of measurements used in solut:=n 2 
Number of measurements rejected 
RIS (cycles) .037 
PTOP(norm to 60 sec)(m/cycle) .027 

Elevation maz~k (deg) 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere model "sed

72 
6

Best tracking C/A code positions 
Station I 
Pdop 2.4 

( Cm) -2286734.910 lat Ccms) 
y Cm) -4573461.484 elon (d=s) 
z (m) 2801535.876 wlon (dms)

clock offset(s) 
freq offset(s/s) 

Code calibration~m) 
0- 1 -. 2036 
0- 2 -. 0366 
0 - 3 -. 4780 
0 - I .5122 
0 - 5 .3452 
0 - 6 .3403 
0 - 7 -. 0093 
Station 2 
pfrIP 2.4

-2281790.620 
-4576708.407 

3800536.544

clock offset(s) 
freq offset(s/s)

,-ht (m) 
.53742228D-03 

-. 14979153D-O£

N 
E 
1;

36 48 
243 26 
116 33 
1107.5874

Carrier cali*ration(m) 
-. 0003 
-. 0005 
-. 0006 
-. 0006 
-. 0006 
-. 0007 
-. 0010

lat 
elon 
wion

I dins) 
(dms) 
(dmsj

ht Wm) 
.26688192D-02 

-. 35618558D-07

E 
W

36 48 
243 30 
116 29 
1066.3787

4.31684

0 
0 
1 
1 
1 
0

24.21

49.76033 
5.66538 

54.33462

(m) 
y im) 

Cmir)

10.27714 
2.59952 

57.40048



-1.7563 -. 0001 
2.1401 -. 0003 

.9419. .0013 
1;9004 .0001 
1.8247 -. 0005

0

:0 - 3 
.:0.- 4

0
0
0-

5 
6 
7

* * -- *t. -

I.-



- " • .o ° 
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TRIMBLE NAVIGATION, LTD 
585 NORTH MARY AVENUE.  

SUNNYVALE, CALIFORNIA -94086 
U.S.A.

PROGRAM TRINVEC 
GPS RELATIVE POSITIONING SOLUTION.  

SVERSION 90.060-"

U.

File :,ame: c:\t.nl\yucout2\01210891.fix 

Coordinate system - WGS-84 

Type solution:, Double difference 

Strrt date/time. 1991/ 3/30 21:21: 0. day of year, 89 

Stop date/time: 1991/ 3/31 0:15:30. day of year 90
tow" •tow 595260.  1 930 .

Data available 

station: 1 -- -

sat:19 ........................................................................  
sat:18 '...................... .. ................... ..  
sat : ll ........................................... ".................... •. ..  

sat:1 .............. ................  
sat: 2 .......................................... .  
sat:16 """:," 

s .:15 
.  

station: 
2 

sat :19 ............... ".".. .;.".............. "'... " ..................  

sat:18 ............................................. . .  

sat:11 .. .................................................................  sat : 2 "' "" .

sat: 2............................................... 
...............

sat: 16 
" . ... . .  

sat: 6 .. . . . .. . . . .. . . . ' .. . .. . .. . .. . .. .  

sat:15

Ephemeris file used:
c:\tnl\yucca\01010891.eph

SATELLITE 1ODE HEALTH WEEK NO.  

19 12 0 585 

18 144 - 0 t 585.  

11 65 0 585, 

2 64 0 585 

.16 213 0 585 

6 18 0 -585 

15 12' 0 - 586 

D--adcast satellite clock correction valbe, 

prn afO - -af1 
19 .1225806773D-04 .1250555215D-I' 

18 .6580259651D-05 .5684341886D-1 

11 -. 2691354603D-03 -. 4320099833D-1: 
- 2 -. 3008591011D-04 -. 1818989404D-1I 

16 .17242P4049D-04 .193267624ID-1 

, -. 2339370549D-03 -. 1432154155D-1

TOW(sec) 
594990.00,

-V 595200.00 
595080.00 
595050.00 
596670.00 
59808,0.00 

330.00 

af2 

.00000600000D+I 2 OOOOOOOOOOD+I 
i ,.O0OOOOOOOOD+ 
I ,. OOOOOOOOOOD+' -. .. 0000000000D+ 

0 .0000000000D+

.URA(rm) 
2.0 
2.0 
2.0 
2.8 
2.0 

2. 8 

toc 
DO ".5935D+06 
DO .5935D-06 
00 .GO12D+06 
00 ': .5976D+06 
00 5 95J976D+0G" 
00 .OO0D+O0

€



Messago file,'for'station 1 - r - " 

Station ID: 0101 Session ;: 089-1. Mar 30, 1991 21:17 

'Ieference Position - LOW ACCURACY: " 
~at. "=0:00'00.000 N Long. = 0:00'00.000" W Height'= 0.0 [meters] 

Ai nna height = 1.4535 [meters] (entered in the fieldin meters) 

Long station name: TRISW 

Receiver serial ; = 24*7 
Antenna serial t = 72 (entered in the office)

NP Software = 4.30 SP Software = 4.20 Downl6ad Software = 2.05.00

SSurvey schedule: Start time = 21:20 
Data-logging start time = 21:20 
Data-logging stop time = 03:53

Tracking 
total Lr 
cont Li

SV 2 
1567 

932

SV 6 
1380 
"-932

SV 11 SV 12 
656 392 
637. 392

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees]

Stop time = 03:53

SV 13 
870 
870

Sv 15 SV 16 
469 386 
469 386

Minimum = of SVs = 3

3D Position 
Latitude: 
Longitude: 
Height (in]: 

2D Position 
Latitude: 
Lc "itude:

Best PDOP Position [ 
36:48'10.23554" N 

116:29'57.40073" W 
1067.0 

Best PDOP Position [ 
36:48'09.55955" N 

116:29'56.45231" W

"2.3] 

1.6]

Mean Position [3178] 
35:48'10.20856" N 

116.29'57.30117" W 
1068.5 

Mean Position [1549] 

36'48'10.65731" N 
116:29'57.00652" W

,rijin'of station'l coordinates : Trimvec pseudo range solution

STATION (mark) 1

input data file 1 : c:\tnl\yucca\01010891.dat 
antenna height(m) 1.441

met values used: pressure(mb) 
- temperature(dcg C) 

relative humidity(%)

-2281802.637 
-4576722.392 

3800549.631

lat (dms) 
<elon (dms) 
_wlon (dms) 

ht (m)

N 
E 

W

36 48 
243- 30 
116 29 
1088.3186

Message file for station 2
............................................................... .....................  

Station ID: 0621 Session =: 089-1 Mar 30, 1991 21:16 

Refcrence Position - LOW ACCURACY: 

Lat. = 0:00'00.000" N, Long. = 0:00'00.000" W ]Height = 0.0 [meters] 

An nna height ... 1450 [meters] (entered in Lhe field in meters) 

Los. ,statiou narec,: STAGEN•W

S Receiver serial 244 . -
Antenna, -erial ='= 70 "(entered in the, office) 
NP Sftware, = 4. 30 SPýSoftware = 4.20 Dow~nloadSoftware = 2.05.00 

t~rv.... =-~..~,:,': tart t line = 21:20 Ston timin- 03:531

Sv 18 513 
513

SV 19 873 
637

JI 

1~

x 

z

[]

I 
* I 

- - I 
.- U

(M) 
(m) 
(m)

1013.0 20.0 
50.0

4-.

10.27485 2.43907 
57.56093

. . . . . . . . . . . . . . . . . . . . . . . . . . •• . -- . ' .. .. .. . . .. ..'..' . .. ..e .. . . .. e.. .. '.''. .. ..

= %



Trackisig SV 2 SV 6' SV 11 SV 12 SV 13 SV 15 Sv 16 SV 18 SV 19 
total Li 1567 1330 654 387 869. 470 382 514 898 

cont Li 932 932 637 387- 869' 470 382 514 637

SV Selection' mode = AUTOMATIC 
E" -ation mask = 15 [degrees] Minimum" A•of SVs = 3

3D Position :9 
Latitude: 
Longi tude: 
Height [m)]: 

2D Position, 
Latitude: 
Longitude:

Best PDOP Position [ 
36:44'03.73726" N' 

116:28139.75419" W,' 
900.6 

Best PDOP Position [ 
36:44'02.97397" N" 

116:28'38.74191" W "

2.3] 

1.6]

Mean Position [3247] 
36:44'03.66418", N 

116:28'39.64998" W 
902.9-

Mean Position [1525] 
36:44'03.93116" N 

116:28'39.61427" W -

STATION (mark) 2 

input data file 1 : c:\tnl\yucca\06
2 1 0 8 9 1 .dat 

antenna height(m) 1.432

met values used: pressure(mb) 1013.0 
temperature(deg C)_, 20.0 
relative humidity(%) 50.0

(m) 
(m) 
(M)

-2282048.282 
-1581534.183 
3794360.672

slope distance (m) 78 

normal section azimuth (dms) 
vertical angle (dos) 

east~m) north(m) up(rm)

lat (dms)j 
elon (dms)} 
wlon (dms) 
ht (in

N 
E 
W

36" 44 3.72355 
243 31 20.07767 
116 2839.92233 

921-.5775

igma Wm)

Forward 
165 46 37.80 

-1 15 12.47 

1926.586

Backward 345 47 24.28 
0 1 14.32 

-7601:053

Delta 
Delta 
Delta

lat(dms) , 0 
lon(dms) 0 
ht(m) -166.7412

-4 6.55130 
1 17.63860

Vector covariance matrix Cm** 2 ) 
dx , dz'dy

.230441044908D-03 

.216448531329D-03 
.145816512269D-'03

.401662522837D-03 
-. 241933545598D-03 .39123S981248D-03

correlations: 

dx dy d: trop bias 1 bias 2 bias 3 bias 4 bias 5 bias 6'

1.000 
.000 
.000 

.000 

.000)

1.000 
.000 1.000 
.000 .000 
.000 .000 

nAl %Ar'.'

1.000 
.000 

Ann%

1.000 nra� I �

z

-171.574

dx 
dy 
dz

bias 7 

dy 
dLz 

trop 
bias 1 
bias 2 
bias :1

1.000 .711 
-. 486 

.000 
.000 
.000 
.000 

nAv

-.1.000 
.-. 610 

.000 
.000 
.000 
.00 "

.,•

43.288 s



bias 7. .000 .000. .. 000 .000 .000 .000 .000" .000 .000 .000 
1.000 * 

Solution Sigma Senkitivity to 10 meter error, 
in station 1 coordinates 

dx Wm) -246.245 .015 10.000 .001 .000m 
-1.. 7--9 - -- JR 1 - fnt)l - nnl If n f d IA

-6188.959 
-. 000 

.000 

.000 
.000 
.000 
.000 
.000 
.000

* Results of integer bias search: 
.18052 

0 
0 
0 
0 
0

.020 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

4.00887

0 
0 

-1 
-1 
-1

0 0 
Ratio sum-of-squares(2) to sum-of-squares(1) 

Interval between epochs (sec) 150.0 
Epoch increment- 5 
Number of measurements used in solution 271 

imber of measurements rejected 7 
nMS (cycles) .039 
RDOP(norm to 60 sec)(m/cycle) .027 

Elevation mask (deg) 15.0 
Edit multiplier - 3.5i 
Modified Hopfield troposphere model used

Best tracking C/A code positions 
Station'1 -1 
Pdop 2.4 

x Wm) -2281790.620 la 
y (W) -4576708.407 •el' 
z Wm) 3800536.544 W1

clock offset(s) 
freq offset(s/si 

Code calibration(m) 
0 - 1 -1.4658 
0 - 2 -1.5981 
0 - 3 -1.7563 
0 - 4 2.1401 
0 - 5 .9419 
0 - 6 1.9004,, 
C 7 1.8247
Suation 2 
Pdop 

x (m) 
y in) 
z (m)

2.4 
-228203G.97 
-4581520.76 
3794342.2r,

clock orfset(s) 
'r ~-

ht 
.266881 

-. 356185

t (dms) 
on (dms) 
on (dms) 

Wm) 
92D-03 
58D-07

N 
E

.000 -. 003 10.000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000

4.59620

22.21

0 
0 

1 1 

0

36 48 10.27714 
243 , 30 2.59952 
116 29 57.40048 
1066.3787

Carrier calibration(m) 
.0021 
.0008 
.0001 

-. 0003 
.0013 
.0001 

-. 0005

9 lat (dms) N 
1 elon (dms) E 
1 wion (dms) " 

ht. Cm) .50914B52D-0-]

36 44 3.73020 
243 31 20.2442-1 
116 28 39.75576 
900.4512

dz 
trop 

bias I 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7

Cm) 
(M)
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) t

k



Code calibrntion(mn 
0 - 1 .0571 
0 - 2 .0298 
0 - 3 .0503 
0 - 4 .3521 
0 - 5 .5190 
t 6 .4092 
0 - 7 .4253

-r - '.*'�-* - - .- *-.-*--. -. * '4-.- - - - * 
> .,r*'-' � * 1.. - .4

Carrier calibration(m) 
".0007 
'.0004 
-.0000 

-. 0007 
.0006 

' .0004-
-. 0005

I -

0 
'I.-I,

-'I

4 4

.1'.

0

0

ý ,1



.*... . . *.• , ,o'•• • , ,% " , 'q - ' i : *¼.•-•=" ". .. ,-• i ' ' • ° ," .  

TRI%-,.LE NAVIGATION, "TD 
5S5 NORTHI .ARY AVENVE 

Sr.NNYVAi...• CALIFORNIA 94086 

P.OGRAX TRI.VEC 
fPS rEL.T!-• POSITIONING SOLUTION 

VERSION 90.C60

File name: ::\L,/kyuc~ut2\99210891fix 

Coordinate system - WGS-84 

Type solution: Double differcnce

Start date/time: 1991/ 3/30 
Stop date/time: 1991/ 3/31

21:21: 0.  
0:15:30.

day of year 
day of year

89 
90

tow 595260.  
tow 930.

Data available 

station: 1 
sat:19 ......................................................................  
sat:11 ..................................................................  
sat:18 ...................................................  
sat: 2 ...................................................................... 

2 

sai:16 .......................................  
sat: 6 ...................................................  
spt:15 

station: 2 

sat:19 ......................................................................  
sat:11 .................................................................  
sat:18 ...................................................  
sat: 2 ......................................................................  
sat:16 ......................................  
sat: 6 ....................................................  
sat: 15 

.....

Ephemeris file used:

SATELLITE 
19 
11 
18 

2 
16 

6 
15

IODE 
12 
65 

144 
64 

213 
18 
12

HEALTH 
0 
0 
0 
0 
0 
0 
0

c:\tnl\yucca\ 9 9 9 9 0 891.eph

WEEK NO.  
585 
585 
585 
585 
585 
585 
586

TOWCsec) 
595050.00 
594990.00 
594990.00 
594990.00 
596640.00 
598050.00 

300.00

Broadcast satellite clock 
prn afO 

19 .1225806773D-04 
11 -. 2691354603D-03 
18 .6580259651D-05 

2 -. 3008391011D-04 
16 .1724204049D-04 

6 -. 23393705-19D-03 
15 .5142 90 0 0D-5 4

correction values 
afl 

.1250555215D-11 
-. 4320099833D-11 

.568434 1886D-12 
-. 1818909-404D-11 

.1'Z267624ID-ll 
-. " !412454155D-10 

.3E37q~7P.07D-1l

af2 
.00000000000D+00 
.0000000000D+00 
.00000000OOD+00 
.00000000OOD+0O 
.0000000000D+00 
.^000000000D+00 
.00000000000D+00

toc 
.5935D+06 
.6012D+06 
.5935D+06 
.5976D+06 
.5976D+06 
.OOOOD+00 
.7200D+04

URA(m) 
2.0 
2.0 
2.0 
2.8 
2.0 

5.7 
2.8

'I 

1� 

V -



:losrae. or sio .. " 

£tntion ID: 9999 Session t: 039-1 Mart 30, 1991 21:1G 

Reference Position --. LOW ACCURACY; 

Lat. = 0:00'o0.000" N Long. = 0:000.000" W Height= 0.0, [meters] 

"%ntenna height 1.4860- [meters] .(ente'red in thei fiýld in meters) 

Lo - station name: CRATER 

Receiver serial 248 
,ntenna serial t - 73 (entered in the office)}.  

::P Software 4.30 SP Software = 4.20 Download Suftware = 2.05-0

Stirvey schedule: Start 
Data-logging start time 
Data-logging stop time

Tracking 
total Li 
cont Li

sv 2 
1564 

931

SV 6 
1384 

932

time'= 21:20' Stop time-= 03:53 
= 21;20 
= 03:53

SV 11 655 
637

SV 12 389 
389

SV Selection mode = AUTOHATIC 
Elevation mask = 15 [degrees]

SV 13 .SV 15 871 468 
871 468

SV 16 388 
388

SV 18 515 
515

Minimum ; of SVs 3

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2D Fosition 
Latitude: 
Longitude:

Best PDOP Position 
36:48'49.71733" N 

116:33'54.54612" W 
1102.2

2.3]

best PDOP Position [ 1.6] 
"36:48'49.02651" N 

116:33'53.32779" W

Mean Position [32711 
36:48',49.70137" N 

1!6:33'54.
2 3 4 8 7 - W 

1110.1 

Mean Position [1481] 
36:48'49.9.7678" N 

116:33'54'.19719" W

C
Origin of statienlI coordinates :iUser input 

STATION (mark)' 1 

input data file 1 :' c:\tnl\Yucca\999
9 0 8 9 1.dat 

antenna height(m) 1.474

met values used: pressure(inb) 
temperature(deg C) 
relative htunidity(%)

-2286730.845 
-4573455.423 

3801530.390

lat [dms 
elon (dms 
wlon (dms 
ht Wm)

1013.0 
20.0 
50.0 

I N, 

} E 
} W

36 48 243 26 
116 33• 
1090.5060

Message file for station 2 S..........................................................  

Station ID: 0621- Session =: 0S9-i Mar 30, 1991 21:16 

Reference Position - LOW ACCUR•CY: •- [ e 

Lat. = 0:00'00.000" N Long. = 0:00'00.000" Height = 0.0 [meters] 

Anterria height 1.4450 [meters] (entered in the field in meters) 

Lo: station, name: STAGENW;

,7ecei~er serial z = 
Antenna serial z = 
::p Software = 4.30

244 
70 (entered in the office 

SP Software = -1.20,
n) ,S I00 Do'wnload Softw:are = "-1.05.00

Survey,.schedý,le: Start time = ,1:20 Stop time, , 

"ta- ir, start 'time =" 21:2

C

SV 19 905 
637

x (in) 
y(im) 
: im)

49.75357 5.70269 
54.29731

0



ITrack ,ing,. SV -2:ýSV 5 5V 11 SV~.L SV 1:J1 
total L1 1567 1330 *-654 ,387 869 

•cont L1 932 932 " 637' 387 862 

SV Selection mode = AUTCNATIC 
Elevation mask = 15 [degrees] Hinimu

zD zosition 
Latitude: 
Longitude: 
Height [ml: 

2D Position 
Latitude: 
Longitude:

Best PDOP Position [ 
36:44'03.73726" N 

116:28'39.75419 W 
900.6

2.3]

Best PDOP Position [ 1.6] 

36:44'02.97397" N 
116:28'38.74191" W

4V 15 3
470 382 
470 382

i% U8.,, V-' SY " I '-r U." °514 898.  
514 637.

M W of SVs 3" 

Mean Position [3247] 
36:44'03.66418" N 

116:28'39.64998" W 
902.9 

mean Position [1525] 
36:44'03.93116" N 

116.28'39.61427" W

. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .o e - , *.. . . . . . .. . .... . . . ..'' * * * ' '.. . . . . . . . . . . . . . . . .  

STATION (mark) 2 

input data file 1 -: c:\tnl\yucca\06210891.dat 
antenna height(m) 1 1.432

met values used:* pressure(mb) 
temperaiure(deg C) 
relative himiditY[%)

1013.0 20.0 
50.0

a' -

(M) 
in) 

(m)

-2282032.720 
-4581515.009 
3794342.758

s .pe distance (m) 111 

normal section azimuth (dms) 
vertical angle (dms) 

east(m) north(m) u:p(m)

lat (dms) 
elon (dms) 
wlon (dms) 
ht (M)

N 36 
E 243 
W 116 

89 

sigma (m)

Forward 
138 28 18.75 

-1 3 35.57

7806.490

4.  3 
2 

1.547

4 3.72544 1 20.29451 
8 39.70549 
9 

.025

Backward 
318 31 27.10 

0 0 59.94

-8814.909

Delta lat(dms) 0 
Delta lon(dms) 0 
Delta ht(m) -206.9581

-4 
5

46.03313 
14.59182

Vector covariance matrix (m**2) dx

.565486056411D-03 

.523613742570D-03 
-. 338473514433D-03

.987598678390D-03 
-. 565854136541D-03 .93215143794ED-03

�1

correlations:

dx dy dz trop bias 1 bias 2 bias 3 bias 4 bias 5 bias. 6

1.000 
.701 1.000 

-. 466 -. 590 
.000 .000 
.000 .000 
.000 .000' 
.000 .CCO 
.000 .000 
.000 .000

1.000 
.000 
.000 
.000 
.000 

'.000 
.000

1.000 
.•.000 
.000 
.000 
.000 
.000

1.000 .000 
.000 
.000 
.000

1.000 .000 
.000 

a .000

1.000 '.000, 
.000 1.000 .000 1.000 

1 1 i¶ .

x 
y 
z

-217.839 
t

dx 
dy 
dz

dy dz

bias 7 
d:.  
dy 
dZ 

t.rop 
bias 1 

bias 2 
bias 3 

bias -

1 2=

I ----------- L-L

76. 193J



SolutiOn 

4698.125 
-8059 585 
-7187. 632 

,.000 
1.000 
.000 
.000 
.000 
.000 
.000 
.000

sigma 

.024 

.031 
.031 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

•x•• :-_,,° • 0

Results of integer bias search: 
.43541 

0 
0 
0 
0 
n

3.43212

0 0 
-1 
-1 
-1

0 0 

Ratio sum-of-squares(
2 ) to sum-of-squares[l)

Interval betw:een epochs (sec) 150.0 

Epoch increment 5 

Number of measurements used in solution 

Number of measurements rejected 

"-IS (cycles) .065 

.. OP(norm to G0 sec)(m/cycle) .026 

Elevation mask (.eg) 15.0 

Edit multiplier 3.5 

modi fied Hopfield troposphere model used 

Best tracking C/A code positions 

Station 1 

Pdop 2.4 

x (m) -22R6734.9
1 0  lat (dms) 

y (M) -45734G1.484 elon (dms) 

z (m) 3801535.876 -. wlon (dms)

clock offset(s) 
freq offset(s/s) 

Code calibration~m) 
0- 1 -. 2036 
0- 2 -. 0366 
o - 3 -. 4780 

0 - 4 .5122 
o - 5 .3452 

O - 6 .3.108 
n- 7 -. 0093

275 4

* a

N E 
W

36 48 243 26 
116 33 
1107.5874

. 5 3742228D-03 
-. 1 4 979153D-06 

Carrier calibration(P) 
-. 0003 
-. 0005 
-. 0006 
-. 0006 
-. 0006 
-. 0007 
-. 0010

2.4 
-22309364.99 
-4581520. 761 

3794348.201

clock cffset(s) 
freq cffset(s/s)

1mt ( dms) 
elon (dins) 
wlon (dins) 
ht Wm) 

. 5 0914852D-04 
-. 4 7891840D-06

N E 36 44 243 31 
116 23 
900.4512

d., 
dy 
dz 

rop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7

Cm) ([n) 
(in) 
C%) 

(cycle) 
(cycle) 
(cycle) 
Ccycle) 
(cycle) 
(cycle) 
(cycle)

Sensitivity to 10 meter error 

in station I coordinates 

10.000 .002 - .000 
_,003"- 10.002 .002 

.001- -. 004 10.000 

.000 - .000 .- 000 

.000 - ,.000 .000 

.000 - .000 *-.000 
.000 .000 .000 
.000 .000 .000 

.000 .000 .000 

.000 .000 .000, 

.000 .000 .000-

C

4.57015

0 
0 
1 
1 

0

7.88

49.76033 5.66538 
54.33462

S. tion 2 
PL p 

y (n) 

z 1, )

3.73020 20.24424 
39.75576

-C

I

iN



0- 1 -.. 0571 .0007 
0 - 2 .0298 .0004 

0 - 3 - .0503,: .0000.  

- 0 - .1 .352A, -. 0007 

0 - 5 .5190 .0006, 
0 - 6 .4092", .0004 

c 7 .4253 -. 0005

j

I

, i

:-; !



TRINBLE NAVIGATION, LTD 
585 NORTH 'MARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
U.S.A.,..  

PROGRAM TRIHVEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION 90.060

File narme: c:\tnl\yucbxi-2\01090891.fix-, 
Coordinate system - WGS-84 

Type solution: Double difference

,day of y'ear 89 
day".of y'ear 90

595260.  
930'.

21:21: 0.  0:i5:30.
tow 
t6wStart date/time:,1991/ 3/30 

Stop date/time:.19911 3/31

Data available

station: 1 
sat:f19 ................ t ..........................................  
sat:18 ...................................................  
sat:ll .......... •...............................................  
sat: 2 ....... . . . . . . . . . . . . . . . . . . . . . . . .  

sat:f6 ........... ::................::....... . .  

sat: 6 .. .. . .. . .. ... . .  

IE :15
. . .. , . . . . . ,.,•

station: 2 • 

sat:19 ................... . . . . . . . .............. . . . ..............  
sat:f8 ... .. .•. . . . .•........................  
sat:11 .................................... .. . . . . . . . . . . . . ..  
sat: 2 ..................................................... .. . ...........  
sat:f6 ......................................  
sat : 6 .......... •........... "......... ......... •... ............  
sat:f5 - *. . .

c:\tnl\yuoca\01010891.ephEphemeris file ased:

TOW (sec ), 
594990.00" 
595200.00
595080.00 
595050.00 
59667/0.00 
598080.00 

330.00

URA ( m) 2.0 
2.0 
2.0 
2.8 

5.7 
2 .'8

, •IODE HEALTH ".12 0 
t. 144 0 

65 0 
64 0 

213 0 
S. ...18 ,0 
12 0

WEEK NO.  585 
"585 
585 
585 
585 
585 
586

SATELLITE 
19 
18 
11 

2 
16 

15

I I

Broadca~st-satellite clock 
')rn "' : afO '

19 .1225806773D-04 
is .6560259651D-05 
11 -. 2169135-1603D-03 
12 - .3008591011D-04 

16 .1242u4049D-04 
6 -. 2329370549D-03

correction, values 
afl 

.1250555215D-11 

.5684341886D-12 
-. 43"'0099833D-11 

-. 1818989404D-1I 
.1932G76241D-11 

-. 1432-154155D-10

Stoc 
"-.5935D066 
. 5935D+06 
.6012D+06 

,-.5976D+06 
•.5976D+06 
.O000D÷00 
.7200D+n4

af2 I • 0000b00d00D+00-_ 
.O000000000D÷O0 
.0000000000D÷00 

1-.0000000000D+00 
.0000000000D+00, 

.0000000000D+00



* �t.

Message file for station 1 

Station ID: 0101 Session 4: 089-1 Har 30, 1991" 21:17 
Reference Position - LOW ACCURACY: 
Lat. = 0:00'00.000" N Long. = 0:00'00.000" W Height = 0.0 [meters] 
Ant$nna height = 1.4535 [meters] (entered in the field in meters) 
Lo station name: TRISW 

Receiver serial # 247 
Antenna serial # 72 (entered in the office) 
NP Software = 4.30 SP Software = 4.20 Download Software = 2.05.00

Survey schedule: Start time = 21:20 
Data-logging start time = 21:20 
Data-logging stop time = 03:53

Tracking 
total LI 
cont L1

SV 2 
1567 

932

sv 6.  
1380 

932

SV 11 
656 
637

Sv 12 
392 
392

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees]

Stop time = 03:53

SV 13 
870 
870

Sv 15 
469 
469

SV 16 
386 
386

SV 18 
513 
513

Minimum = of SVs = 3

,3D'Position 
Latitude: 

,Longitude: 
.Height [m]: 

:2D-Position 
Latitude: 
Longitude:

Best PDOP Position 
36:48"10.28554" N 

115:29'57.40073" W 
1067.0

[ 2.3]

Best PDOP Position E 1.6] 
36:48'09.55955" N 

116:29'56.45231" W

Mean Position 13178] 
36:48'10.20856" N 

116:29'57.301!7" W 
1068.5 

Mean Position 11549] 
36:48'10.65731" N 

116:29'57.00652" W

.............................. ................................
Origin of statioL 1 coordinates : Trimvec pseudo range solution 

STATION (mark) 1 

.input data file 1 : c:\tnl\yucca\01010891.dat 
antenna height(m) 1.441

met values used: pressure(mb) 
temperature(deg C) 
relative humidity()

1013.0 
20.0 
50.0

-2281802.037 
-4576722.392, 

3800549.631

lat (dms) 
elon (dms) 
wlon (dms) 
ht (m)

message file for station 2 
......................... : .............. .. .....................................  

Station ID: 0309 Session =: 089-1 3ar 3S, 1991 21:16 
Reference Position - LOW ACCURACY: 
Lat. 0:00'0C.0C^" N Long. 0:00'00.00CV W Height, = 0.0 [meters; 

Antenna height =-1.4340' [meters] (entered in the field in meters) 
Lo station" name: SOLNW"' 

Recci'er..scrial = 245 
Antenna, serial = = 71: (entered in the office) 
NP Software = 4.30 - SP Software = 4".20 'Download Software = 2.05.G0 

Survey schedule: Start time 21:20 Stop time = 03:53

SV 19 
873 
637

x (m) 
y (m) 
z (m)

N 
E 
W

36 48 
243 30 
116 29 
1088.3186

10.2i485 
2.43907 

57.56093

I

L•

'#



rracking* SV 2 sV 6--ýsv'lij; s'-:1i2 
total Li 1567 1381 654 389 
:ont Li 932 932 -637 389 

5V Selection mode = AUTOMATIC 

Elbvation mask 15 [degrees]

870' 471 384 515 
870 471 384 515 

Minimum T of SVs-,'3

3D Pos'ition 
Latitude: 
Longitude: 
ieight' [ml: 

2D Position 
Latitude: 
Longitude:

:Best PDOP Position 
-36:49'36.34476" N 

116:28'43.47748" W 
1200.6 

,Best PDOP Position [ 
f36:49'35.61357" N 
116:28'42.49415" W

2.33 

1;6]

Hean Position [32171 
36:49'36.25079" N' 

116:28'43.36994- W" 
1203.0 

Mean Position [1555] 
36:49'36.29984" N 

116:28'43.60590- W

STATION (mark) 2 

input data file I : c:\tnl\yucca\03090891.dat 
antenna height(m) 1.421

met values used: pressure(mb) 
temperature(deg C) 
relative humiditY(%)

-2279501.008 
-4576213.015 
3802753.814

siope distance (W)

lat Cdims) 
elon (dms) 
wion (dms) 
ht (m)

3226.8598

normal section azimuth (dms) 
vertical angle (dms) 

cast(m) north(m) up(m)

Forward 
34 37 34.75 

2 22 7.23 

1832.005

Backward 
214 38 !9.05 

0 -2 30.65

2653.035

Delta lat(dms) 0 
Delta lon(dms) 0 
Delta ht(m) 134.1803

1 26.04148 
1 13.91234

Vector covariancematrix (m**2) " 
dx

dx 
dy 
dz -.  

correlations:

511198908761D-04 
476025813349D-04 
295690981093D-04

.926062462132D-04 
-. 5472306.10566D-04 .904464609319D-04

dx. d dz tro'p bias 1 bias 2 bias 3 bias 4 bias 5 bias 6

1.000 
.692 

.43

.000 
.000 
.000 
.000 
.000 
.000

1.000 
-. 593 

.000 
.ooo 
.000 
.00,; 
.000 
.000

1.000 
.000 
.000 
.000 
.000 
.000 
.000

1.000 
.000 
,000 
:00C 
.000 
.000

1 .000 
.000 
-.000 

,.000 
.000

11'.000 
0 0 00.  

.000
1.000 

.0 0 

.000
.. 000 

.OOJ ! .or0

Sr 19, 
886 
637

x 
y 
z

(in) 
(in) 
(in)

loi3.0 
20.0 
50.0

N 
E 
W

36 49 
243 31 
116 28 
1222.4989

36.31633 
16.35141 
43.64859

sigma (m) OO7T:

133.364

( dy dz

bias 7 
d x 

trop 
bias 1 
bias 2 
bi-z 2 
bias 4 
bias

I ;



las ' *:''uu 9 :z•.UU U .uuu 
1.000 o't 

Solution

(in) 
(IM) 
Cm) 
(%) 

(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

2301.030 
509.377 

2204.183 
.000.  
.000 
.000 
.000 

:*000, 
" -. -. .. 000" 

S.000 
.000

Results of integer bias search: 
.07096 

0 
0 
0 
0 
0 
0

UUU-..'7;UUUw 'UUU • .UUU .'". .UUU'•ý*;U ' .UUU":

Sigma

1

Sensitivity to 10 meter error 
in station I coordinates, 

10.000" .000 -.001 
.000 10.000 -.0001 
.001.; .001 10.00C, 
.000''' .000 .000: 
.000, .000 .000 
.000" .000 .000-,* 
.000 .000 .000ý " 

Z,.000 .000 .000 
".000 .000 .000 
.000 7 .000 .000 
.000 .000 .000

Sdx 
dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7

Ratio sum-of-squures(2) to sum-of-squares(l)

Interval between epochs: (sec) 150.0 
Epoch increment 5" 
"Number of measurements used in solution 
"l'imber of measurements rejected 

.S (cycles) .024 " 
RDOP(norm to 60 sec)(m/cycle) .027

269 
9

Elevation mask (deg) - 15.0 
Edit multiplier 3.5 
ModifiedHopfield troposphere model used

Best tracking C/A code positions 
Station 1 
Pdop 2.4 

x (m) -2281790.620 la 
y (M) -4576708.407 ael 
z Wm) 3800536.544 wl

clock offset(s) 
freq offset(s/s) 

Code calibration(m) 
0 - 1 -1.4638 
0 - 2 -1.5981 
0 - 31 -1.7563 
0- 4 2.1401 
0 - 5 .93119 
0 - 6 1.9004 
0 - 7 1.8247 
S tion 2 
Pdop 2.4 

x (m) -2279488.  
y (m) -4576198.: 
z (M) 3802740'.:

( clock offset: s)

ht 
.266881 

-. 356185

t (dms) 
on (dms) 
on (dms) 

(m) 
92D-03 
58D-07

N: 
E

36 - 48 
243 30 
116 29 
1066.3787

Carrier calibration(m) 
.0021 
.0008 

-. 0001 
-. 0003 

.0013 

.0001 
-. 0005

971 lat tdms) 
260 elon (dms) 
S76 wloW (dms) 

.1#3ht 7m) 
.41.35 383 7D-04

N 
E

36 49 
243 31 
116 23 
1199.8767

1 .007 
.010 
.010 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4.10269 

0 
0 
1 
1 
1 
0

10.27714 
_2.59952 
57.40048

3G.34155 
16. 52066 
43.47934

I

1I

4.13895 

(-• 0 
0 

-1 
-1 

57.82

•qt
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TRIMBLE NAVIGATION, LTD 
585•NORTH HARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
"U.S.A.  

PROGRAM TRINVEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION 90.060 

File name: c:\tnl\yucout\09210911.fix 

Coordinate system - WGS-84 

Type solution: Double difference

Start date/time: 1991/ 4/ 1 
Stop date/time: 1991/ 4/ 2

21:13: 0.  
0: 7:30.

day of year 
day of year

91 
92

tow 162780.  
tow 173250.

Data available 

station: 1 
sat:19 
sat:18 ....................................................  sat:ll .................................................................  
sat: 2 .  
sat:16 ........................................  
sat: 6 ............................................  
sat:15 
s-t:13 .....  

station: 2 sat:19 .........................................................  
sat:19 sat:18 ........................................  
sat:ll ....................... ..........................................  

sat: 6 : 
sat:f 
sat: 15 
sat:13 ...  

Ephemeris file used: c:\tnl\yucca\03090911.eph

SATELLITE 
19 
18 
11 

2 
16 

5 
15 
13

IODE 
82 

.192 
94 

114 
23 
59 
60 

18 6

HEALTH 
0 
0 
0 
0 
0 
C 
0 
0

WEEK NO.  
586 
586 
586 
586 
586 
586 
586 
586

TOW(sec) 
162600.00 
162630.00 
162600.00 
162570.00 
164160.00 
163600.00 
172680.00 
173250.00

I adcast satellite clock 
prn afO 

19 .1251418144D-04 
18 .6661750376D-05 
11 -. 2698996104D-03 

2 -. 303-1435213D-04 
16 .1760665327D-04 

6 -. 2365391701D-0ý

correction values 
afl 

.1250555215D-11 

.4547473509D-12 
-.- 1320099833D-11 
-. 1705302566D-1! 

.2160049917D-11 
-. 1512034942D-10

af2 
.O000000000D+00 
.OOOOOOOOOOD+00 
-O000000000D+00 
.O000000000D+00 
.OOOOOOOOOD+00 
-O000000000D+00

toc 
.1615D+06 
.16177'+06 
.16921)+06 
.1656D+06 
.1656D+06 
.1 728D+06

-S

URA (m) 
2.0 
2.0 
2.0 
2.8 
2.0 5.7 
2.8 
2.0

III



1.rl3 .53 13 4 00179D-U~l .13 6424 2 0 5 3D4 11 -. O iiuto 0 * 

.message file for'station 1 '*. ..... ".  
... .. .. ... .. .. .. . . ... ... ............... ... . . . .... .. . ...  

......................  

Station ID: 0309 Session #: 091-i Apr 1, 1991 21:09 

Re -rence position - LOW ACCURACY: 

La_. 0:00'00.000 N Long. = 0:00'00.000" W Height = 0.0 [meters] 

Antonna height = 1.4343 [meters] ,Aentered in the 'field in meters}-. .  

Long station name:n. SOLNW

Receiver serial # =.245 '" 

Antenna serial I = 71 (enr'tredin the office) I P Software = 4.30 -'SP Software = 4.20 Download Software' 

Survey schedule: Start 'time = 21:12 Stop time =03:45 

Data-logging star, ,.time`=;21:12 
Data-logging stop time = 03"45 .

Tracking 
total LI 
cont Li

'SV '2 
1566 
1566

SV 6 
1383 
1383

SV 11 655 
655

SV 12 390 
390

SV 13 
872 
872

S4 15 
465 
465

SV 16 
386 
386

SV 18 
516 
516

2.05.00

SV 19 886 
886

SV Selection mode = AUTO:MATIC 

Elevation mask = 15 [degrees] Minimum 4 of SVs1.
= 3

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2P Dosition 
La. ,tude: 
Longitude:

Best PDOP Position.[,2.
3 ] 

36:49'36.29052' N 

116:28'43.09365" W.
1199.3 

Best PDOP Position[ 1.6) 

36;49'36.24485" N 

116:28'43%'45906" V

Hean Position j3207] 
o36:49'36.38615" N 

116:28'43.-44712" W 
I190.9 

-ean PositionI_[i53
8 ] 

36:49'36'.44383` N 
116:28'43'.86407" W

Origini of station 1- coordinates : User .input 

STATION (mark) 1 

input data file 1 :4c:\tnl\yucca\030
9 0 9 1 1 .dat 

antenna height(m) 1.422

met values used: pressure(mb) 
tempcr&ture(deg C) 

relative humidity(%)

-2279485.446 
-4576193.839 

3802735.905

lat (dms) 
elon (dms) 
%4lon (dms) 

" ht (m) '.

1013.0 
20.0 
50.0

IN, E 
W

* 36'.. 49' 
243 31 
11G , 28 
1192.'410

Messagc file for station 21 

S-. ion ID: 0621 Session :: 091- Ap 1,1.1.10 " .  

re-.rence Position - LOW ACCURACY- ....  

L:1 = 0:00'00.000" N Longg. = 0:00'Co.000" W 'ieight,= 0.0 [meters] 

Antenna height = 1.4450 [meters] (entered ini the Ifield in miters) 

Lun~ statio" name: STAGENW 
Reiver serial t = 244 

Antenna seri'l = 70 (entered ii,. the -. ffic,) 

:p Software = 4.30 SP Software = 4.20 Download So'ftware =

-1

: (mn) 
y (M) 
z (M)

'36.31997 16.56844 
43.43156

I,- /"j / ,



-a r 

Dati-logging staxt-'time = 21: -. 4. .. .Data-loggizig stop time = 03:45 ....

Tracking, SV 2 
total hl 1565 
cont Li 1565

SV G 
1382' 
1344

SV 11 
651 
651

SV 12 
389 
389

SV 13 
872 
872

SV i5 
468 
468 ,

SV 16 
385 
385

SV 18 
510 
510

SV 19 897 
884

SV Sz-lection mode = AUTOMAT1C ," 

Elevation mask = 15 [ {degrees] Minimum = of SVs 3=

3D Position 
Latitude: 

Longitude:
Ileight [m]: 

2D Position 
Latitud2: 
Longitude:

Best PDOP Position 1 2.3] 
36:44'03.76797" N 

116:28'39.65533" W 
896.5' 

Best PDoP'Positioni[ 1.61 
36:44'03.66839" N 

116:28'39.77039" W

Mean Position [3258] 
36:44'03.79106" N 

116:28'39.74403" W 
889.2 

Mean Position [1530] 
36:44'03.97753" N 

116:28'39.87838" W

STATION Imark) 2 

input data file 1 : c:\tnl\yucca\06210911.dat 
antenna height(m) 1.432

met values used: prosiure(mb)
temperature(deg C) 
relative humidity(%)

1013.0 
20.0 
50.0

(0) 
(m) 
(in)

-2282032.761 
-458 515. 031"3.  

3794342.687

slope distance (m) I1 

normal section azimuth (dms 
vertical angle (dms)

east(m) north~m) up(m)

lat (dms) 
elon (dms) I 
wlon (dms) 
ht (W) 

259;1427 si 

Forward 
.) 179 29 .69 

-1 43 37.60

36 44 
243- 31 
116 28 
891.5366

N

gma (m)

92.435

3.72285 
20.29344 
39.70656

.022

Backward 
359 29 2.92 

0 1 42.71 

-10254.065

Delta 
Delta 
Delta

lat(dms) 0 
lon(dms) 0 
ht(m) -300.9344

Vector covariance matrix (m**2)

" It "L 

.353569375917D-03 

.327532625476D-03 
-. 211125712442D-03

.642957878893D-03 
-. 390015389882D-03

4,

.649123123104D-03

correlations:

dx 
bias 8 
1 .000 

.687 1.  
-. 441 

.000 

.000 ,-.  

.000

dy 

000 
6041 
000 
000 
OO

dz trop bias I bias 2 bias 3 bias 4 bias 5 bids'6

1.000 
.000 
.000 
.000

1.000 
.000 
.000

1.000 
;000 1.000

I'

2....' 2

-5 
0

32-59712 
3.72500

-309.202

Cx 
dy 
d=

dy dz

b..s 7 
dN 
dy 
d: 

t iop 
bias 1 
his.s 2

x

o

L

%



bias 6 .000 
bias 6 .000 
bias 7 .000 

1.000 
bias 8 .000 

.000 1.000

:.ooo"".006o 
'.000 - .000 
.000 .000

cooo .ooo 
".000 .O000

S.;000 ".000 
.. ooQ

.000 .000 .000 .000 -. 000

;000 .0.UU.§,UUU.'.s." .000.--.000 -. 000 1.000 
.000 "000^,- .000 .000

.000 .000 .000 - ..09•o

{ml (in) 

(m) 
{x) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

Solution 

-2547.315 
-5321.192 
-8393.218 

.000 

.000 

.000 

.000 
1.000 

.000 

.000 

.000 
.000

Results of integer bias search: 
.57739

0 
0 
0

Sigmga' 

.019 

.025 

.025 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

2.39675

0 0 
-1

0 -1 0 -1 

0 0 
0 0 

Rk.cio sum-of-squares(
2 ) to sum-of-squares(I)

'Sensitivity to 10 meLer error 
in stt.Lion 1 cbordinates 

10.000 o.000 .00i 

.000 -10.001 .002 
-. 001 ". -. 003 '10.000 

.000 .000 .000 

.000 ,.000 - .000 

.000 , ,.000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000

4.7G994

1 -1 
1 
0 
0 
0 
0

4.15

Interval between epochs (sec) 150.0 
Epoch increment 5 
Number of measurements used in solution 

N:umber of measurements rejected 
R!S (cycles) .072 
RDOP(norm to 60 sec)(m/cycle) .027 

Elevation mask (deg) 15.0 
Edit multiplicr 3.5 
Modified Hopfield troposphere model used

Best tracking C/A code positions 
Station 1 
Pdop 2.4 

x Wm) -2279487.214 la 

y (mW -457G199.227 el 
z (m) 3802740.345 H

clock offsets) 
freq offsetts/s

2 

Code calibration(m) 
C 1 -. 3271 

- 2 -. 5352 o - .3 - .3359 

- 4 .1577 
0 - 5 -. 1260 
0 - 6 -. 1694 

O - 7 .0229 
C.i

.422678 
356683

t (dms) 
on {dms) 
on (dms) 

(in) 
53D-03 
36D-06

270 6

N E 

W

36 49 
243 31 
116 28 
1199.6240

Carrier calibration(m) 
-. 0009 
-. 0009 
-. 0012 
-. 0005 
-. 0013 
-. 0012 
-. 0015

dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7 
bias 8

C

36.32613 16.60153 
43.39847

-, 

� : 

- iF 

.0



. (M) -4581520.592 elon (dmas), E 

z (m) -3794348.023 wlon (dms)- W 
hrt (m) 

clock 6ffsot(s) .36962989D-03,',

freq offset(s/s) -. 34650262D-06 

.de calibrationtm) Cnrrier calibratiol 

0 - 1 -1.7080'' 
0 - 2 -1.7539 
0 - 3 -1.2988 
.- 4 2.0557 

0 - 5 .4414 
0,';- 6 1.2529 
0,- 7 1.4038

243 '31 
-116 28 

899.5183

20.31243 ' 

39.68757

I(m) .0011 
.0009 
.0005 
.0004 
.0007 
.0005 
.0000

I

I

j, , -.



File name: c:\tnl\yucout\211 7 0 9 

Coordinate system - WGS-84 

Type solution: Double differenC 

Start date/time: 1991/ 4/ 1 
Stop date/time: 1991/ 4/ 2'

e 

21:14:0. day of year 91 t 
"0:'8:30. day of -yar "92 -1

P TRIMBLE NAVIOATION;LD' 
585 NORTH MARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
U.S.A.  

PROGRAM! TRIMIEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION 90.060"

Data available 

station: I: 
sat:19 .............................................................................  
sat: 1 8  ......... ........................................  
sat: 2... ......................... .....  

sat:1 .................................. ...............................  

sat:16  .. .. .. . . ..:. . . .. . . . . . . .  
sat: 6 : . .............. -.....................................  
sat:15 ......  

:13 

station: 2 
sat:1 9 '................".....................  
sat:18 . ...................................................  
sat: .2 . . ......................................................................  
sat:1 ................................................ ..  

sat:1G ........ ................... ......  sat : 16:-' 
sat: 6 . .................................................... I, 

sat:15 .......  

sat:13 .- ,

Ephemeris file used: c :\tnl\yucca\06210911 .;eph

SATELLITE IODE 
19 82 
18 192 

2 " 114 
11 94 
16 *"23 

6 59 
15 60 
13 186 

Broadcast satellite c'loci 

,prn ., . afO., 
19 .... 1251-|]81"4D-0O 
18 66G]750376D-0i 

2 -. 3031-.135213D-0, 
11 -. 2699996104D-0: 
16 .17606C5227D-0

HEALTH WEEK NO; 
-586, § 

0 586 
0 "' 586 

10 586" 
-0 586 
0 586' 
0 586 
0 586 

k correction values 
* ,,,afl 

4 '.12505552i5D-11', 
5 .4547.173509D-12 
4 -. 1705302566D-11 
3 -. 4320099833D-11 
4 .216004,9917D-.,11.

TOW( sec) 
162600.00 
162630.00 
162780.00 
162600.00 
164220.00 
165600.00 
172620.00 
173250.00

URA(m) 
2.0 
2.0 

2.8, 
2.0-.  
2.0 
5.7 
2.8 

'-2.0 "

af2 toc 
.o0ooooo0 boDo 0.16151D+06 
.CO00000000D÷00 .161.,D+06 
.0000000000D+00 '. 1656D+06 
.0000000000D+00, . 1692D+06 
.O00O009000OD00 .1656D+06 • .r... i.. ".. . ;f,, 0

ow 162840.  
tow 173310.



• "15" .54845fU42D-tJ4 .34ltJ$U513'•D-l"". . J0UUU00OJOD÷00 .1728D+06" 
13" .5313400179D-03 .1364242053D-11 .00000COOOD400 :1800D+06

Message file 'or station 1 
S .... ....**I *: 0,2 , *e 'sio*n , ,*91- * '...................  
S1,X1991 21:08 
Ru -rence Position - LOW ACCURACY: . ,7. - I I, .  
Lat. = 0:00'00.000" N Long. = 0:0C'00.000- W .Hei;ht 0.0 [meters] 
Antenna height = 1.4450 [meters] (entered in the field in meters) 
Long station nume: STAGENW

Receiver serial = = 244 
Antenna serial z = 70 (entered in the office)-. j, 
NP Software = 4.30 SP Software = 4.20 Download Software = 2.05.00 

Survey schedule: Start-time = 21:12 Stop time 03:45.  
Data-logging start time = 21:13 
Data-logging stop time = 03:45

SV 6 
1382 
1344

Sv 11 
651 
651

SV 12 
389 
389

S'. Selection mod'e =AUTOMATIC' 

Elevation mask = 15 [degrees]

3D Position "Latitude: 

Lo'ngitude: 
Height [m]: 

2: losition 
Latitude: 
Longitude:

Best PDOP Position 
36:44'03'.76797" N 

116:28'39.65533" W 
896.5

SV 13 
872 
872

SV 15 
468 
468

SV 16 
385 
385

SV 18 
510 
510

sV 19 
897 
884

Ninimum'; of SVs = 3

[ 2.3]

Best PDOP Position 1.6] 
36:44'03.66839" N 

S116:28'39.77039r W

.1 

P.

Mean Position [3258] 
36:44'03.79406" N 

116:28'39.74403" W 
889.2 

Mean Position [1530] 
36:44'03.97753" N 

116:28'39.87838" W

.. .....• o ...... .... . ..•` *' o... . . . . .. . . . .................eI... ..•~ o .. ....  

Origin of statio,, I coordinates : .Trimvec pseudo range solution 

STATION (mark) 1

input data file 1 : c:\tnlyucca\06210911.dat 
antenna height(m)-_-,i 1.432ý_

Tracking 
total L1 
cont L1

SV 2 
1565 
1565

used: pressure(mb) 
tempe-ature(deg C) 

,relative humidity(M

met values 1013.0 
20.0 
50.0

-2282041.334 
-4581533.958 

3794360.7;02

(M) !at (dms) 
elon (dms) 
wlon (dms} 
ht (m)

X N 
E 
W¢

36 44 
243 31 
116 2 8 

918. 9512

3.78833 
20.32426 
39.67574

m•ess.age file for stantion 2 

St=:ion~~~~~ _D 57 eso = '-1 ,p l 1991 211:08 
R-. .rence. Po'sition• - LOW¢ ACCURACY: "• 
,at .• O: 00" 0C. 000"°'" Long. 0 :0C"•. .O000 W: Heigh"' 0.0 [,meter-] 
.Antenna, hei ght, 1 .- 5370' [ meters] (entered in the' f ield in' meters) 
Long st~ation- nam-?, .FRA.XXW "..

R~ecei-ver serl.al: , 21.  
Anltenna scrii• ,: - .7... ., " enter-!d in the o.,ffice)"
%P Szift-'arn = 4.30 SP Sof~tware = ".20 Download" Softw'are = 2.1)5.00



ýiurvtey J ucecauie: Star.-t2.mo 
Data-logging start time 21:12 
DaLa-loggtzig stop time = 03:38

Tracking 
total LI 
cc• Li

SV 2 
1543 
1543

Sv 6 
1358 
1358

Sv 11 
G55 
655

SV 12 
365

Stop time:= UJ:4.

SV 13 
-844 
844

SV 15 
470 
470

SV 15 
-384 

384

•'SV 18 
514 
514

S%" 19 
896 
871

SV Selectiof :mode -,ATO:-IAT1C 
Elevation tast:- -- = 15 [degrees]

3D Position: 
Latitude: 
Lon;itude: 

2D Position 
Latitude: 
Longitude:

'Best PDOP Position ['I 

36:49'31.27586" N 

"116:25'20-13685" I 
1156.1 , ' 

Best PDOP Position [ 
36:49'31.18456" N 

116:25'20.94937- W

Minimum ; of SVs" = 3 

1.9] Mean Position [3189] 
36*49'31.27415" N 

116:25'20.64650" It.  
1109.9 

1.7] Mean Position [1521) 
36:49'31.34970" N 

116:25'20.98089" W

.. ... .. ... . .... .. .. I .. ... ... ..... ... ... .............................*' ''' ''' '' '•' 

STATION (mark) 2 

input data file I : c:\tnl\yuccca\C51
7 0 911.dat 

antenna height(m) 1.525

met values used: -pressure(mb) 
.temperature(deg C) 

relative humidity(%)

-2275006.346 
-4578477.596 

3802578.533

slope distance (m)

lat (dms) 
elon (dms) 
wlon (dms) 
ht (m)

11241.2256

N 
E 
w

36 49 
243 34 
116 25 
1137.8364

f.  
sigma Cm)

normal section azimuth (dms) 
vertical angle (dms) 

east(m) north(m) up(m)

Delta lat(dms) 0 
Delta iori(dms) 0 
Delta ht(m) 218.8852

5 
3

Fo rw:ard - Backwaird 
26 2 31.53 206 4 30.74-

1 3-54.45 .0 -1 13.28

4934.397 10098.179

27.48197 
19.07752

Vector covariance matrix (mlc* 2 ) 
;~d~x dy

dx .470376067305D-03 
dy .437957983297D-03 
CI: ._.273287.i9590D-03

.86513425999D-03 
-. 523405-186519D-03 .862L-8824S4391)-03

ccrre.lations: 

dx d: dz trop bias I bias 2 bias 3 bias 4 bias 5 bias '6

bias I 
1.000 

.626 1.000 
-. 437 -. 611 

.000 .000 

.000 .000

*.Oc0 
.000 '1.000 
.000 •, 000 1.000 ICE

(m) 
(in) 

z ('a)

1013.0 
20.0 
50.0

31.27030 
39.40178 
20.59822

.023

(<

208.962

dz

bias 7 

dx 

t rop 
Wiias I



bias .I _-.....00 
bias 5 .000 

bias 6 .000 
bias 7 .000 

1.000 
bias 8 .000 

000 1.000 

d% (m) 
dy (m) 
dz (in) 

trop W%) 
bias I (cycle) 
bias 2 (cycle) 
bias 3 (cycle) 
bias 4 (cycle) 
bias 5 (cycle) 
bias. G(cycle) 
bias 7 (cycle) 
bias 8 (cycle)

.000 .000 .000 

.000 .000 .000 

.000 .0OC .000 

.P000 .000 .000 

.000 .000 .000

Solution 

7034.988 
"3055.362 

S8217.832 
* .000.  

.000 

.000 
"-i.000 

.000 
-. 000 
.000 
.000 
.000

'. ;000& 
.000 
.000 
.000

.000 :".000 

.000 .000 

.000 .000

.000 1 000.'.'_ , 
_.000 .000 1.000> 
.000 .000 .000

.000 .000 '.000 .000 .000 .000

Sigma 

.022 

.029 

.029 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

Sensitivity to 10 meter error
in station 1 coordinates _ 

9.999 .001 -. 002" 
-. 001 10.000 -. 001 

.002, .002 10.000 
.000 .000 .000 
.000 .000 .000: 
.000 .000 .000 
.000-- .000 .000 
.000- .000 .000 
.000 .000 1.000 
.000 .000 ".000 
.000 .000 .000 
.000 .000 .000

Results of integer bias search: 
.58952 

0 
0 
0 

0 
0 
0

2.88690 

0 
1 
0 
1 
1 
0

0 0 

Ratio sum-of-squares(
2 ) to sum-of-squaresil)

Interval between epochs (sec) 150.0 

Epoch increment "5 

Number of measurements used in solution 

Number of measurements rejected 

M.IS (cycles) .072 

RDOP(norm to 60 sec)(m/cycle) .027 

Elevation mask (deg) 15.0 

Edit multiplier 3.5 
Modified Hopfield troposphere model used

Best tracking C/A code positions 

Station I 
Pdop 2.4 

:: (in) -22S2035.004 la 

y (M) -4581520.592 el 

z (m) 3794348.023 1.

clock fst) 
freel offset(s/s) 

-,de, c.al i bra t io;) 
S I -t.TO3n 

o - * i72 
o - 3 -1.2933 
0 - .I 2.0557

6 
7

.1414 
1.2529 
1.4038

Itt 
.369629 

-. 3165C2

t (dms) 
on tdms) 
on (dins) 

(in) 
09D-03 
62D-06

E

4.99671 

-1 
1 
0 
0 
0 
0 

4.90

268 0

36 44 
243 31 
116 28 

899.5133

3.74559 20.31243 
39.63757

Carrier calibrttion(nt) 
.001i 
.0009 
.0003 

-. 0001 
.0007 
.0002 
.0000"

0 
0 
0



( .M)
C 2274999"' 93 
~4578465.170 
38O.z506.103

clock offset(s) 
freq cffset(s/s) 

%.,ode calibr-at ion(m) 
0 -1 

-.1235 
0 -

-.1348 
o-3 -.4004 
o-4 .4941 

0 - 5 .3066 
o - 6 .2651 
0 - 7. .0093

1 m 3t~ 6 -21 
elon (dms) -E 243 34 .39.411033 

Vlon (dms) Iw 116. 25 . 20.58.967 

It (m) _1914 
.39914307D-03 
-.l132963ID-06 

Cairrier-,calibrationlmi -;0003,,
-. 0005 
i 2 003..  
-. 0005 
-.0006 

-. 0006 
.0020

I

C

p.-

10



* C .~~"'*- 1z. * **. .

"- TRIMBLE NAVIGATION, LTD 
585 NORTH MARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
U.S.A.  

PROGRAH TRIHVEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION 90.060 

File name: c:\tnl\yucout\09170911.fix 

Coordinate system - WGS-84 

Type solution: Double difference

Start date/time: 1991/ 4/ 1 
Stop date/time: 1991/ 4/ 2

21:13: 0.  
0: 7:30.

day of year 
day of year

91 
92

tow 162780.  
tow 173250.

Data available 

station: 1 
sat:19 ......................................................................  
sat:18 ....................................................  
sat:ll .................................................................  sat: 2 ..................................... ................................  
sat:16 ................................................................  

sat: 6 ....................................................  
sat:15 .  
sat:13

station: 2 
sat:19 .............................  
sat:18 ............. ................  
sat:11 ..............................  
sat: 2 .............................  
sat:16 ....................  
sat: 6 ...........  
sat:15 
sat:13 

Ephemeris file used:

.............................. I ..........  

......................  
...............................  

.......... ..........  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c:%tnl\yucca\03090911.eph

SATELLITE 
19 
18 
11 

2 
16 

6 
15 
13

IODE 
82 

192 
94 

114 
23 
59 
60 

186

HEALTH WEEK 
0 
0 
0 
0 
0 
0 
0 
0

Br-adcast satellite clock 
?rn afO 

19 .1251418144D-04 
18 .6661750376D-05 
11 -. 2698936104D-03 

2 -. 3034-135213D-04 
16 .1760665327D-04 

6 -. 2365391701D-03 
15 .5424558642D-04

corrqction values 
afl 

.1250555215D-11 

.4547473509D-12 
-. 1320099833D-i1 
-. 1705302566D-11 

.21600-19917D-11 
-. 15120349-12D-10 

.3.110605132D-11

af2 
.OOOOOOOOOOD+00 
.000000000D+ 00 
.0000000000D+00 
.OOOOOOOOOOD+00 
.0000000000D+00 
.O000000000D+00 
.O000000000D+00

NO.  
586 
586 
586 
586 
586 
586 
586 
586

TOW( ec) 
162600.00 
162630.00 
162600.00 
162570.00 
164160.00 
165600.00 
172680.00 
173250.00

URA(m) 
2.0 
2.0 
2.0 
2.8 
2.0 
5.7 
2.8 
2.0

toc 
1615D+06 

.1615D+06 

.1692D+06 

.1656D+06 

.1656D+06 

.1728D+06 

.1728D+06 11

a ----------- J"



TRIMBLE NAVIGATION, LTD 
585 NORTH MARY AVENUE 

-SUNNYVALE, -CALIFORNIA 94086 
x.S.A.

-PROGRAM TRIMVEC 
GFS-RELATIVE POSITIONING SOLUTION 

VERSION 90.060

File name: c:\tnl\yucout\09170911-fix 

Coordinate system - WGS-84 

Type solution: Double difference

Start date/time: 1991/ 4/ 1 
Stop date/time: 1991/ 4/ 2

21:13: 0.  
0: 7:30.

day of year 
*day of year

Data available 

station: 1 
sat:19 : ...................................... . ............... .. ...........  
sat: 18 .. . . . . . . ....................................... • ..  

sat:11 ..............  
sa : " * *. ................. ..... '' *' * .. .. , 

s a t : . ..2. . . . . . ... . . . . . . .  

sat: 16 .........  

sat: 6 ............. .....................................  

sat:l5 z 

sat:13 

station: 
sat:19 '........................................................................................... 

. . .  

sat:18 ........................... ......  
sat:11 ............................................  sat : 28 . . . . ." ". . . . . .  sat: 11 ................................................... ..........;..... . I " 

sat:16 ..... ....................................... " 

sat: 6 ............................................ .  

sat:15 . . " 
sat: 13a

Ephemeris file used: c :\tnl\yucca\03090 9 11. eph

SATELLITE 
19 
18 
11 

2 
16 

6 
1i 
13

IODE 
82 

192 
- 94 
'114 

23 
59 
60 

186

HEALTH 
0 
0 
0 
0 
0 
0 

0

- I - ji WEEK NO..  
586 
586 
586 
586.  
586 
586 
586 

.586

Br-adcast satellite clock correction values 
"?lrn' 7af0 afl 

19 12514 18144D-04 ;12505552 15D711 

18 .6661750376D-05 .4547473509D-12 

11 -. 2698936104D-03 -.. 1320099833D-11 
2 -. 3034-135213D-04 -. 1705302566D-11 

16 .1760665327D-04 -. 2160049917D-1I 
"-3 6 -. ?365391701D-03 -. 51-20349"!2D210' 

°. ......................0.

TOW(sec) UR 
162600.00 
162630.00 
162600.00' 
162570.00, 
164160.00 
165600.00 
172680.00 
173250.00 

.0000000000D+00 
.O000000000D+-O00 * OOOOOOOOOOD+00 .0000000000DOD+O0 
.OOOOOOOOD+00 
-.OOOOOOOOOOD00 
* O0OOOOO0OOD+00

AMm) 
2.0 
2.0 
2.0 
2.8 
2.0 
5.7 
2.8 
2;0 

- toc 
.1615D+06 

"-. 1615D+06 
"-' .-1 692D+06 

.1656D+06 
".1656D+06 
. 1728D+06

,:•••C*•.

91 't'oow 
92- tow

162780.  
-173250.

0

"#



-' I�,.. I

Mesag file for station 

Message file for station 1

Station ID: 0309 Session :091-1 Apr 1,1991 21:09 

Reference Position - LOW ACCURACY: 
Le 0:00'00.000" N Long. = 0:00'00.%00"W Height = 0.0 [meters] 

An~.nna height = 1.4343 (meters] (entered in the field in meters) 

Long station name: SOLNW 

Receiver serial = = 245 
Antenna serial = = 71 (entered in the office) 
NP Software = 4.30 SP Software = 4.20 Download Software = 2.05.00 

Survey schedule:, Start time = 21:12 Stop time = 03:45 

Data-logiing start tim; = 21:12 
Data-logging stop time = 03-.45

Tracking 
total Li 
cont Li

SV 2 
1566 
1566

SV 6 
1383 
1383

Sv 11 
655 
655

Sv 12 
390 
390

SV 13 
872 
872

SV 15 
465 
465

SV 16 386 
386

SV 18 516 
516

SV 19 886 
886

SV Selection mode = AUTOMATIC 
Elevation mask = 15 --- [degrees] Minimum ;.of SVs 3

"3D Position 
Latitude: 

. Longitude: 
Height [m]: 

2D Position 
La •tude: 
Lc. itude:

Best PDOP-Position [ 
36:49'36.29052" N 

116:28'43.09365" W 
1199.3 

Best PDOP Position [ 
36:49'36.24485" N 

116:28'43.4590C" W

2.3] 

1.6]

Mean.Posit 4 on [3207] 
36:49'36.38615" N 

116:23'43.44712" W 
1190.9 

Mean Position (1536] 
36:49'36.44383" N 

116:28'43.86407" IW

Origin of station I coordinates : User input 

STATION (mark) 1'" 

input data file 1 : c:\tnl\yucca\03O909iI.dat 
antenna heightt.=) 1.422

met -a'lues used: pressure(mb-) 
temperature(deg C) 
re lative humidity(:;)

1013.0 
20.0 
50.0

-2279485.446 
-157t193.839' 
3802735.905

4

lat (dms) 
elon (dms) 
wlon (dms) 
ht (m)

N 
I;

36 49 
243 31 
116 28 
1192.4710

Message .filC for station 2' 

Station ID: 0517 Session =: 091-1 Api 199! 21:08 

Rrference Position -. LOW' ACCURACY: 

L =0:C0000.C00" Long. = 0:00'00.000" V' Height = 0.0 (meters]' 

An- tina height, = 1.5370 [meters] (entered in the field in meters)' 

Long station name: FRANNW 

Receiver serial,=.24 08 
Antenni serial,_,=- 73 (entered in the office) . * 

NP Software = 4.30 SP Software' =-4,-.-0 Download Software = 2.05.00

n (m) 
y (M) 
z (M)

26.31997 16.56844 
43.43156

%

I

11 :,



'.ata-lcggtng st~op time ="3•3B

Tracking 
total Li 
cont Li

SV 2 
1543 
1543

SV. 6 
1358 
1358

SV 11 655 
655

SV 12 365 
,365

SN" election mode = AUTOMATIC 
Elevation mask = 15 [degrees]

• ._.', •, *.-I v;, ,, .. " -.

SV 13 SV 15 SV 16 SV 18 

844 470 384 - 514 

844 4"70 384 514 

:iiniziaui , or sV's 3

SV 19 
896 
871

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2D Fosition 
Latitude: 
Longitude:

Lest PDOP Position [ 1.9] - enz.Position 13189) 

36:49'31.27586' Nt, 36:49'31.27415" N 

116:25'20.13685" W 1 - 116:25'20.64650" W 

1156.1 1109.9

Best PDOP Position 
36:49'31.18456" N 

116:25'20.94937" W

[ 1.7] Mean Position [1521] 
36:49'31.34970"N,% 

,116:25'20.98089" W

.o . •. ........ .... .. .. .. .. .. . .... . .. .. .. . .. .. .. -. . .. .. .. .. .  

STATION (mark) 2 

input data rile 1 : c:\tnl\yucca\03170911.dat 

antenna height(li) 1.525

melt values used: ,pressure(mb) 
temperature(deg C) 
relative humidity(X)

-2274997.766 
-4578458.664 

3802560.521

slope distance tn)

*lat (dmsi)-X 
elon (dms) .E 
wlon (dms}) W 
ht (W)

5029.8570

Forward 

normal section azimuth (dms). o91. 46 46.39 

vertical angle (dms) 0-57 26.41

east(m)} north(m) -up(m,

Delta lat(dms) 0 0 -5.11348 

Delta lon(dm') 0 '-3 -3 2Z'80347 

Delta ht(m) -82.0584 

Vector covxariance matrix Cm** 2 ) 
Sdx

36 49 243 '34 
116 25 
1110.4126

sigma (W)

'Backward 271 48'47:94 
0 0 57.32

c(I:" .158302192293D-03 
dy: .1522686 66987D-03 
clz -. 9Z4197030552D-04 

Cor-relations: 

dx dy 
b" s ý7 bias- 8 

dy>.
7 ^-) 1-0O 

-dz -. 471 -. 595 I.O0C 

trap, r .000. .000 00QO I 

bias I .000 -.. 000 .00AV 

bias 2" .000;: .000 - .000 

hn ) 3 .o0r .000 .000

,. 279862828852D-03 
-. 155131786714D-03 . 2 42762533428D-03

trop bias 1, bias 2 bias 3 bias 4 bias 5 bias

.000 

.000, 1.000k 

. 0 0 0 0 0 0 100 0 0.00 
.000" 000 n 00 -

x (in) S(m) 
(in)

1013.v 20.V 
50.0

"31.20649 "39.37191 
20.62809

.011

38

dY - -dz

I.-

C

, 4Y 

Ij 
41 .-IPA 4 

"M 

Jý
-84.03"0 6 .V 7' . .. . -156.176



TRIMBLE NAVIGATION, LTD 
585 NORTH MARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
" U.S.A.  

- (*. PROGRAM TRIMVEC 
GPS- RELATIVE POSITIONING SOLUTION 

V'ERSION 90.060

File name: c:\tnl\yu'out2\09210891.fix 
Cocrdinate syjst'em - WGS-84 

Type solution: Double difference 

Start date/time:'1991/'3/30 21:21: 0.  
Stop- date/time: 1991/ 3/31 0:15:30.

day of year 
day of year

Data available 

station: 1 
sat:19 ...................................... ......................... . .
sat:11 .................................................................  
sat:18 ...................................................  
sat: 2 -% .............. ..............................  
sat:6 ... ............................... .......  

sat:15 

station: 2 
sat:19 ........................................  
sat:ll ........................  
sat:18 ........ : ..........................................  
sat: 2 ........................................................................  
sat:16 -.:.......................................  
sat: 6 .................................................... , 
sat:5 6

Ephemeris file used: c:\tnl\yucca\03090891.eph

SATELLITE 
19 
11 
18 
-2 

16 
6 

15 

E adcast 
prn 

19 
11 
18 

2 

15 
6

IODE 
12 
65 

144 
S- 64 

213 
18 
12

satellite clock 
afO 

.1225806773D-04 
-. 2691354603D-03 

.658025965ID-05 
-. 3008591011D-04 

.1724214UG-19D-04 
-. 2339370549D-03

HEALTH WEEK 
0 
0 
0 
0* 
0 
0 
0

NO.  
585 
585 
585 
585 
585 
585 
586

correction values ar i 

. 1250555215D-11 
-. 4320099833D-11 

.5684341886D-12 
-. 1818989404D-11 

. 193 26762.1I1D-11 
-. 1432454155D-10

TOW(sec) 
595020.00 
594960.00 
595200.00 
594960.00 
596700.00 
598080.00 

270.00

af2 
.0000OOOOOOD+00 
.0000 000OOD+00 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00 
.OOOOOOOOOOD+00 

"F:.OOOOOOOOOOD+00

URAtm) 
2.0 
2.0 
2.0 
2.8 
2.0 
5.7 
2.8

89 
90

tow 
tow

595260.  
930.

-: I

* �.

*1

toc 
.59356+06' 
.60120+06 
.59ý5D+06 
.5976D+06 
.5976D+0G 
.000D+00



bias 6 .000 
bias 7 .000k' 

1.000 
bias 8 .000 

.000 1.000

dx 
d.y 

trap 
bias I 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bi as 7 
bias 8

.000 

.000 

.000

[m) 
(in) 

(Y.) 
(cycle) 
(,-ycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

.000 .000 
.000 .000 

S.00o *.00C 

Solution 

4487.680 
"-264 825 
-17=.383 

.000 

.000" 
.000" 
.000 
.000 
.000 
.000 
.000 
.000

oo0 1.ooo . o .. o o 
.0,00 ~.06o .000 .000 .000 .000 

.00 -000 .000 -.00 "10 .0

0 .000 .0 

Sigma 

.013 
.017 
.016 
.000 
".000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

"SensitivitY to 10 meter ;error in station I coordinates 

10.000 -, .0n1 -. 001 
-.002 1 , 10.001 .000 

.001 -. 001 10.000 

.000 .000 .000 

.000 .000 - .000 

.000 .000 .000 

.000, .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 
.000 .000 .000

Results of integer bias search: 
.28967 

0 
0 
0 
0 
0 
0

4.01222

0 
0 

-1 
-1 

0 
0

F io sum-of-squares(
2 ) to sum-of-squares(l) 

Interval between epochs (sec) 150.0 

Epoch increment 5 
Number of measurements used in solution 269 

Number of measurements rejected 9 

RMS (cycles) .050 

RDOP(norm to 60 sec)(m/cycle) .027 

Elevation mask (deg) 15.0 

Edit multiplier 3.5 
Modified Hopfield troposphere model used

Best tracking C/A code positions 

Station 1 

Pdop 2.4 
x (n) -2279487.214 la 

y (m) -4576199.227 el 

z (im) 3802740.345 wl

clock offset(s) 
freq offset(s/s) 

Code calibr-ation~m) 
0 - 1 - .3271 

0 -. 5352 

0 - 3 -. 3359 
0 - l .15T7 

0 - 5 -. 12CC 
0 - 6 -. 1694 
0 - 7 .0229
Station 2 
T%.] - -

.422676 
-. 356682

t (dms) on (dms) 
on (dms) 

W(m) 
53D-03 
.36D-06

N E 
w.

36 49 36.32516 
243 31 16.60153 

116 28 43.39847 

1199.6240

Carz'itr c-.!ibrationfm) -. 0009 
-. 0009 
-. 0012 
-. 0005 
-. 0013 
-. 0012 
-. 0015

n I

D 
0

4.41104

0 
0 
1 
1 

0 
0

13.85 (

C

I,

.000' .000 . 000 - ,". 000I00



F tim) 3302566. 103 

clock offset(s) .39• 
freq offset(ts/3) 

"r'ode calibratiofl(m) Canr 
( I -. 1235 ,r 

:0 - 2 -. 1318.  
0,- 3 -. 4004 
0 - 4 .4941 
0 - 5 .3066 
0 - 6 .2651 
0 - 7 .0093

e.Lor %cms, z. zqj 
wlon (drnsR W 116 

ht (m) -il 
114307D-0i".  
329631D-0O 

icri calibrationtmz) 
-. 0003 
-. 0005 

.0032 
-. 0005 
-. 0006, 
-. 0006 

.0020

4 Jj04 
25 20.5 

9.1946

I

IUJJ -8967

1 �

LI

9 ---------- J-L



TRIMBLE NAVIGATION, LTD 
585 NORTH MARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 
U.S.A.  

PROGRAM TRIMVEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION 90.060 

File name: c:\tnl\yucout\21050911.fix 
Coordinate system - WGS-84 

Type solution: Double difference

Start date/time: 1991/ 4/ 1 
Stop date/time: 1991/ 4/ 2

21:14: 0.  
0: 8:30.

day of year 
day of year

91 
92

tow 162840.  
tow 173310.

Data available 

station: 1 
sat:19 ......................................................................  
sat:18 ...................................................  
sat: 2 ...................................................................... "" 
sat:11 .................................................................  
!- :16 ........................................  
sat: 15 

sat: 13 

station: 2 
sat:19 ............................................... ......................  
sat: 18 ...................................................  
sat: 2 ......................................................................  
sat:1 _ .................................................. ..............  
sat :16 .... .. . . . . ......................  
sat: 6 ............... .. .. .... .............................  
sat:15 .. ..  

sat: 13

Ephemeris file used: c:\tnl\yucca\0G210911.eph

SATELLITE 
19 
'C 

Ii6 
C6 

13 

Broa.as 

" ",.

IODE 
R 2 

192 
11" 
94 

59 
60 

1r.

HEALTH 
C 
0 
0 
0 
0 
0

WEEK N"O.  
586 
-8r) 
.36 
586 
586 
586 

50r

zate-llite clcrk .v.-cties'a 
af I 

F:2 'A 1 1*1) -04 .125035552115D-11

TOW(sec) 
1626C0.00 
162630.C0 
162730.00 
162600.00 
164220.0O) 
16560CO.0"J 

1723250.00

af2 
.0000000001D+00 
flnnnPunn.-nnnfl

RA( m) 
2.0 
2.0 
12.S 
2.0 
2.0 
5.7 

2.8 
2.0

0

toc 
.1615D+06 

1 9 1 :ýT).Lflf
0



16 .:7606G5327D-0
4  .2160049917D-11 

6 _.2 3 6539070ID-03:0 -. 1512034942D-l0 

15 .54?.4 558642D-0-4 .3410605132D-11 

13 . 5 3 1 3400179D-03 .1364242053D-11

-. UUUU0UUUUUI+UU I 000000000D+00 
,.0000000000D+00 

OOOOOOOOOOD+00 
.0000000000D+0o

.1656D+06 
.1728D+06 
.1728D+06 .  
.1800D÷06-"

n sage file fcr station 1 , , .I ....  

Station iD: 0621 Session #: 091-1 Apr 1, 1991 21:08 

Reference position - LOW ACCURACY: 

Lat. = 0:00,00.000" N, Long. e0i00'00.000 w Height- 0.0 [eters] 

Antenna height 1.4450 [meters' (enteredin the field -in meters) 

Long station name:' STAGENW ".

Receiver serial 
Antenna serial 
\'p Software = 4

24 -1 • ' . - , 
70 (entered in the office) 

.30 Sp Software = 4.20 'Download Software

Survey schedtuleý:- Start -time =321:12 

Data-logging 'startýtiine='21:1
3 

.. DatAnlogging stop time = 03:45

sv 2 
1565 
1565

SV 6 
1382 
1344

SV 11 
651 
651

Sv 12 389 
3S9

SV Selection mode = AUTOMATIC 

Elevation mask = 15 [degrees]

3D Position 
Latitude: 
Lc itude: 
HeighL tm:, 

2D Position 
Latitude: 
l ongitude:

Best PDOP position [ 
3 6 : 4 4 '0 3 .76797"-N 

116:28'39.65533" W 
896.5 

-Best PDOP position 
36:44'03.66839" N 

116:28'39.77039" W

Stop ,time .03:45

SV. 13 872 
872

SV 15 468 
468

"SV 16 385 
305

SV IS 510 
510

SV 19 897 
884

'-V.

Minimum of SVs = 3 

2.3] Mean Position '[3258] 
36:44'03.79406" N 

116:28'39.74403" W 
889.2 

1.6]° Mean Position [11530O 

36:44'C3.97753 N 

116:28'39.87838"

Origin of station I coordinates Trimrvec pseudo range solution

STATION (mark). 1

input data file I c:\tnl\yucca\06210
9 1 1 .dat 

antenna height(m) 1.432

met values used: pressure(mb) 
temperature(deg C) 
relative humidity[%)

x (in) -2282041.334 
y {m) .- 1581533.958 

z (i). 3794360.702 iU

lat (dms) elon (ddms) 
wion 1(dms) 
ht (m)!

1013.0 
20.0 
50.0

K 
E

36 44 ,243 21 
116 23i 

918.9512

..M rage file for st.1tion 2 

Station ID:'020
5 'Session ;: ,091-1 Apr 1, 1991 21:08 

Reference Position - LOW ACCURACY: 
Lat. = 0:00'00.u00"" N Long. = 0:00'0.000 r ieiht = 0.0 .meters] 

Antenna height = 3.5950 [meters] (entered in the Leld in meters) 

Long station nainm: TR1"4SE

Tracking 
total Li 
cont Li

3.78833 20.32425 
'39.67574

O I

I
I

=2.05.oo0

L I I ; 11 -

!. -- , - ...................... ,I•....... ................. . . .. . . . . t ........ ..

;111ý



Antenna serial * 7Zi"•en-e•r J Lit' °Ii - " 'I "").  

NP Software' = 4.30 SP.Sortware-- 4.20 Download Software = 2.03.00

Survey schedule: Start timeý=,21:12 

Data-logging start time = 21:12 

Data-logging stop time = 02:57

Tz kin.  
total Li 
cant Li

SV 2 
1377 
1377

SV 6 
1193 
1193

Sv 11 
657 6.: 57

SV 12 
199 
199

Stop time = 03:45

SV 13 
G78 
678

SV Selection mode = AUTOMATIC 
Elevation mask- -,= 15 [degrees)

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2D Position 
Latitude: 
Longitude:

Best PDOP Position [ 2.3] 
36:50'57.54391" N 

116:25'48.66882", W 
- , - 1154.1

Best PDOP Position [ 1.7] 
36:50'57'.47261" N 

116:25'49.08215" W

"Sv 15 
470 
470

SV 16 354 
320

SV 18 513 
513

imum = of SVs = 3 

Hean Position [26861 
36:50'57.57286" N 

116:25'48.72420" W 
1149.4

mean Position [1568] 
36:50'57.71237" N 

116:25'48.90897" W

.= . .= . .- . . . J. -. .. .... . ... .......... . ... .. ... . . .. . . .e . o. e. .. .. *'. .. . '.." 

STATION (mark) 2 

input data file 1 : c:\tnl\yucca\0205O911.dat 
antenna height(m)- 1.584.

met values used:- ,pressure(mb) 
;, temperature(deg C) 

relative humiditY(M)

1013.0 
20.0' 
50.0

-2274933.445 
-4576766.782 

3304730.872.;!

lat (dms) 
elon (dms) 
wlon (dms) 
ht (W)

"slope distance (m),. 13445.7606

normal section azimuth (drs) 

vertical angle (dms) 

east(m) north(m) up(m)

sigma (

Forward 
"18 22 13.91 

1 2 7.64

4236.887

m) .023 

Backward 
198 23 56.33 

0 -1 12.67

12758.457

Delta lat(dms) 0 
Delta lon(dras) 0 
Delta ht(m) 257.1834

6 53.77536 
2 50.98887

Vector covariance matrix (m=*2)

.633541627142D-03 

.598788689432D -0 3 
-. 374957937539D-03

.119632608457D-02ý 
-. 712311433258D-03 115303759161D-02

*. ..corrclattions: 

d.-.  
bia� �7bias S 

dx 1.00.: 
d -.639s 

dz-.439

dy dz' trop bias 1 bias 2 bias 3 bias 4 bia• 5 bias 6

1.000 
-. 606 1.000

SV 19 896 
870

x 

z

(M) 
Cm) 
Cm)

N 
E 
W

"-36 50 
243 34 
116 ý 25 
1176.1346

57.56369 11.31313 
48.68687

242.980

d:: 
dy 
dz

dy dz



'.000," 
- .000 

-. 000 
.000 
.000 
.000 
.000;

1.000 ." , 
.000 1.000 
.000 .000 
.000 .000 
.000 .000 
.000 .000 

-. 000 -- -. 000

bias 
bias 2 
bias 3 
bias 4 
bias 4 
bias 6 
b1's 7 

.000 
bias 8 

.000 

dx 
dy 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7 
bias 8

.000 

.000 

.000 

.000 

.000 

.000 
7.000

1.000 
.000 
.000 
.000

.000 

.000 

.000 

.000 

.000 

.000 

.000

".000 
.000 
.000 
.000 
.000 
.000 
.000 

.000 
1.000

.000{ .000

"Sensitivity to' 10 meter error 
in station 1 coordinates 

9.999• , • -- '.001*- -Z.002 -. 0 :-10.000-oo 
-ro, ..- -:002 

.002" .003 10.000 

.000" .000 - .000 

.000 •. .000 .000 
.000 - .000 .000 
.Goo" i .000 .000 
.000, - .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000

Results of integer bias search: 
.76215 

0 
0 
0 
0 
0 
0 
0

2.91756 

0 
1 
0 
1 
1 
0 
0

Ratio sum-of-squares(2) to sum-of-squares(I) 

Interval between epochs (sec) 150.0 
Epoch increment 5 
Number of measurements used in solution 266 
Number of measurements rejected 8 
RMS (cycles) - .082 
RDOP(norm to 60 sec)(n/cyclej .027 

Elevation mask (deg) 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere model used

Best tracking C/A code positions 
Station 1 
Pdop 2.4 

x (i) -2282035.004 la 
y (M) -4581520.592 el 
z (M) 3794348.023 W1

c1 nck offset(s) 
I q offsetts/s) 

Code calibra:ion(m) 
0 - 1 -1.7080 
0 - 2 -1.7539 
C - 3 -1.2988 
0 - 4 2.0557
0) - 5 .4414

ht 
.369629 

-. 346502

( ddms) 
on (dms) 
on (dms) 
(m) 

89D-03 
62D-06

N 
E 
W

36 44 
243 31 
116 2S 
899.5183

Carrier calibration(m; 
.0011 
.0009 
.0005 

-. 0004 
.0007

.000 .000 

11 Sigma 

9 .025 
6 .035 
0 .034 
0 .000 
0 .000 
0 .000 
0 .000 
0 .000 
0 .000 
0 .000 
0 .000 
0 .000

'1 000 
.000 
.000 
.000 
.000

.000 .000 .'000

1.000 .  
".000 1.000 
.000 '.000

(in) 
(in) 
(in) 
(%) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle:

Solut io0 

7107.88 
4767.17 

10370.17 
.00 
.00 
.00 

-1.00 
.00 
.00 
.00 

-1.00 
.00

4.67781 

-1 
-1 

1 
0 
0 
0 
0 

3.83

3.74559 
20.31243 
39.66757

C

€



Stat ion 2 
Pilop 2.  

M (i) -2 
" m (r) 3

* Pr.-: 

.uuuV

4' 
2274927 
576753 
804118

.344 

.644 

.1246

cffset(s) 
frev, offset(s/s) 

Code :alibr-tin(.m)
- 1 -11.1504: 

S0 ,-- 2 .6675 •t 

0 - 3 .6401 
0 - 4 2.1748 
0 - 5 1.1089

>0- 6 1.1069 
- 7 .9854

lat (dJs) 
elon (drs) 
wdon (dms) 
ht (m) 

S.n915637D-03 
-. :u736206D-07

N 36- S0,.  
243 34, 
116 25 
1156.9751

'Carrier calibration(m) 
.0016 
.0005 

-. 0002 
-. 0006 

.0014 

.0003 
-. 0005

57.51763 11.29762 
48.70238

--a

K

4

'I, 

L I

'..4

i

i



-9iý7.4

TRIMBLE A'AVIGATION,.LTD 
585'NORTH•'IARY AVENUE 

SUNNYVALE, CALIFORNIA 94086 ; 

PROGRAM TRI.MVEC 

GS RELATIVE POSITIONING SOLUTION 
VERSION 90.060 

File name: r:k• \•.Vcout\09"llfix: 

Coordinate system - WGS-84 * 4-- 4

-. t -,

Type' so2.u.oo: Do-ble difference 

Start. .ate/tine: 1991/ 4/ 1 2 

Stop date/time: -1991"/ / 2

1:13: 0.0 
0:' 7:30.,

day of yea
r 91 tow 162780.  
r ,92 tow 173250.

- 4 • -

Data available 

station:1 
..... .... ..... .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 

sat:1 9  ........  
sat : . .................................................. 

..............  ..... ::::!!i!:.........................i... .. . . . .  
sat:16 ....... . . .. .......  

... .- ..- -.............. ... ...  

sat: 6 4

sat:15 : . 4' .  

su1tation: 2 station 2 ........ . ... .. . .. . .. ••.. ... ...............  

sat:1 9  . . .....'. I .  
.............. .........................  

satll . . .. . . . .. . . .
sat: 1.... .................................. . . . .  

sat: ......... .............  

sat: ........ ... ... ......... ..........................  

sat: 6 
sat: 15

Ephemeris file used:

SATELLITE 
19 
11 

15 

15

iCDE

94, 
192 _ 
.14 

23 
5. .5 
60

Broa'dcast sae' -e.~c 
pm n 

11 - •263C•9'104D-02 
18 . 6f(;i75376D-03l

c:\tnl\yucca\ 0 2O0 O9 1 1.eph

HEALTH WEEK NO.  
• , 0 1 -': 86 

0 
0 586 
0 586 

0 586 (0, 86

correctio% va-les 

".502 5o5 5 -1*, D-,II-1 
-. 4,320099833-II1 

.4547-173309D-12

TOW(sec) URA(m) 
162600.00 .. 2.0 

162600.00 -- 2.0 
162630-00"-.4- 2.0 

162480.00 2.• 
164190.00 
165570.002 - "' 

172590.00 .,. . .  

* af2',%1X. toc 

.000000000D+00.-. "1615D+06 

.000000000OD+00 ý..1692D+06 

.0000000000D+00 .1515D+06 

44 ., 4ND•O 44 -RI. R,

7,

€



Survey schedule: Start time = 21:12 
Data-logging starL time = 21:12 
Data-logging stop time = 02:57

Tracking 
total Li 
cont LI

SV 2 
1377 
1377

*Sv r 
1193 
1193

s1. 11 
657 
657

SV 12 
199 
199

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees]

Stop time = 03:45

SV 13 
678 
678

SV 15 
470 
470

SV 16' 
354 
320

Sv 18 
513 
513

Minirum z of SVs = 3

* 3D Position 
Latitude: 

-Longitude: 

Height [m]: 

2,(osition 
Latitude: 
Longitude:

Best PDOP Pcsition [ 2.3] 
36:50'57.54391" N 

116:25'48.66882" W 
"1154.1 

Best'PDOPPosition [ 1.7] 
36:50'57.47261" N 

116:25'49.03215" W

Mean- Position [2686] 
36:50'57.57286" N 

116:25!48.72420" W 
1149.4 

Mean Position [1568] 
36:50'57.71237" N 

116:25'48.90897" W

a-
Origin of station 1 coordinates : Trimvec pseudo range solution 

"STATION (mark) 1 

input data file- 1 : c:\tnl\yucca\02050911.dat 
antenna height(m) 1.584

met values used:' p ressure (b) 
temperature(deg C) 
relative humidity(%)

-2274932.912 
-4576765.798-: 
3804730.308'

lat (dms) 
elon (dms) 
wlon (dms) 
ht (m)

N 
E 
W

36 50 
243 34 
116 25' 
1174.9008

457.57081 
11.31473 
48.68527

Message file for station 2 

......~....................... .... ....... ...............  
Station ID: 0517 Session =: 091-1 Apr 1, 1991 21:08 

Re rence Position - LOW ACCURACY: 
La,. 0:00'00.00"'N., Lon0. = :00'00.000" W Height = 0.0. [meters) 
Antenna height =,.5370 Eneters] (entered in the field in meters)O 

Long station name-:' FRANNW\'.  

Receiver 'seria 1: = 
AnLellrna serial = 72 enter:-d ini th• office)- 
:p S.ftwarc 4.30 SP S3ftware = 4.20 Download Software = :.05.00 V

SV 19 
896 
870

z 
z

(in) 
(in) 
(in)

1013.0 
20.0 
50.0

It

U. UUUUUUUU.tUU ioL'tUo
15 .5484558642P-04 .3410605132D-11 .Oooooo0oOOD+00 .1728D+06 

Message file for station I 
.................................................................................  

St ~ion ID: 0205 Session q: 091-1 'Apr, 1, 1991.21':08' 
R "rence Position - LOW ACCURACY: 
La•- = 0:00'00.000" N Long. = 0:00'00.000"W H eight = 0.0 (meters 

Antenna height = 1.5950 jmeters] (entered in the field in meters) 
L'ong station name: TR14SE 

Receiver serial = 247 
Antenna serial - 72 (entered in the office) 
NP Software = 4.30 SP Software = 4.20 Download Software = 2.-C.03



Survey sclaedule: "-Start "time ZI:1* Stop time 7 UO 4"j'' 
Data-lugging start time = 21:12 
Data-logging stop time = 03:38 

Tracking SV 2 'SV; 6 SV 11 SV 12 SV 13 "SV 15 'SV\16"SV 18: SV 19 °
total L1 1543 1358 655 365 844 470 38.4 514 896'
co-t Li 1543 1358 655 365 844 470 384- 514 871 

SV Selection mode = AUTOMATIC 
Elevation mask = 15 Idegrees]J Minimum ; of SVs 3 '

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2D Position 
Latitude: 
Longitude:

B,.est PbbFP Posiition t19 
36:49'31.27586" X 

-116:25'20.13685" W 
1156.1

Best PDOP Position 
36:49'31 18456" N 

116:25'20.94937" W

"Mean Position [3189] 
3G:49'31.27415" 0 

116:25'20-.6465V" W 
1109.9

[ 1.7) Mean Position, [1521] 
'36:49'31.34970" N 

'116:25'20.98089" W

STATION (mark) 2 

input data file I : c:\tnl\yucca\ 0 51 7 0911.dat' 
antenna height(m) 1.525

mpt values used: pressure(mb), 
temperature(degC) 
relative humidity(%)

1013.0 
20.0 
50.0

x Wm) -2275005.813 
(W) -4576476.612 

z Wm) 3802577.972 

slope distance (W) 27 

normal section azimuth (dms) 
vertical angle (dms)

east(m) north(m) up(m)

lat (dms) 
elon (dms) 
wl~n Wdins) 
ht Wm) 

50.4087

N 
E

36 -49 
243 34 
116 ý25 
1136.6046

sigma (m,

Forward 
165 20, 8.26 

0-48 36.67 

"1 696.214

.31.27747 
39.40338 
20.'59662

.007

Backward 
345 20 25.10 

0 0 49.35

I-2660.549 -'- '

Delta lat(dms) 
Delta lon(dms) 
Delta ht(m)

0 
0 

-38.2962

-l 
C

26.29333 
28.08865

Vector-covariance matrin (m**2) 
dx

.308795929519D-04 

.293560912773D-04 
- .19189535624GD-04

-. 59599074 1662D-04 
-. 253.156567219D-04 59273740-145GD-04

correlatic

bias 7 
dx 
dv 
dz 

trop 
bias 1 
bins 2

,ns: 

"dx d: dz trop bias I':7bias 2 biar 3"bias 4 bias 5 bias 6

1.000 
.684 

-. 4.19 
.000 
.000 
.000

1.000 
-. 595 

.000 

.000 

.000

i. 000 
.000 
.000 
.000

1.00C 
.000, 
.000

0I.000_ 
.000 1.000

b

-38.891"

dx 
' dy 
dz

dy dz



DaLa-luggin, start time =,21:12 
Data-logging stop time = 03:38

,SV 2 
1543 
1543

SV 6 
1358 
1358

SV l1. SV 12 
655 365 
655 365

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [degrees]

-. b - � �*** *7� ��a*P� ,�;-;.. -

SV 13 
844 
844

Sv 15 
470 
470

SV 16 
381 
384

SV 18 
514 
514

Minimum ; of SVs = 3

3D Pcsition 
Latitude: 
Longitude: 
Height [m]: 

2D Position 
Latituda: 
Longitude:

Best PDOP Position [ 1.9] 
36:49'31.27586" N 

116:25'20.13685" W 
1156.1 

Best PDOP Position [ 1.7] 
36:49'31.18456" \ 

116:25'20.94937" W

"lean Position [3189] 
3G:49'31.27415" N 

116:25'20.6-1650" W 
1109.9 

Mean Position [15211 
36:49'31.34970" N 

116:25'20.98089" W

STATION (mark) 2 

input data file 1 : c:\tnl\yucca\05170911.dat 
antenna height(m) 1.525

mzt values used: pressure(mb) 
temperature(deg C) 

relative humidity(%)

1013.U 
20.0 
50.0

-2275005.813 
-457e476.612 
3802577.972

lat (dms) 
elon (dms) 
wlon (dms) 
ht (W)

N 
E 
W

36 49 
243 34 
116 25 
1136.6046

slope distance (m) 27 

normal section azimuth (dms) 
vertical angle (dms)'

east(m) norch(m) up(m)

50.4087 sigma Wm)

Forwcard 
165 20 8.26 

0-48 36.67

696.214

.007

Backward 
345 20 25.10 

0 0 49.35

-2660.549

Delta lat(dms) 0 
Delta lon(dms) 0 
Delta ht(m) -38.2962

-1 
0

26.29333 
28.08865

Vector covariance matrix (m** 2 ) 
" dx

.308795929519D-04 

.293560912773D-04 
-. 19123535624GD-04

.595990741662D-04 
-. 353-156567219D-04 .592737401456D-04

correlations: 

dx dy- d: trop bias 1 bias 2 bias 3 bias 4 bias 5 bias 6
biaZ 7 

d.-, 

trop 
bias 1

f.000 
.684 

-4.19 
.000 
.000

1.000 
-. 595 

.000 

.^00

i.000 
.000 
.000

1.000 
.000 1.000

Tracking 
total Li 
co-t L1,

SV 19 
896 
871

x (m) 
Cm) 

z (in)

31.27747 
39.40338 
20.59662

-38.891

dx 
dy 
dz

dy dz



.000 

.000 

.000 

.000

S.000 
.000 
.000 
.000

Solution 

-72.901 
-1710.814 
-2152.336 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.000

.000 • -. 000 

.000 .000 

.000 .000 
.000 .00

Sigma 

.006 

.008 

.008 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

.000 

.000 

.000 
.000

Results of inteter bias search: 
.10054 

0 
0 
0 
0 
0

3.99105 

0 
0 

-1 
-1 
-1

0 0 

Ratio sum-of-squares(2) to sum-of-squares(l) 

Tnterval between epochs (sec) 150.0 

och increment 5 
Number of measurements used in solution 261 

Number of measurements rejected 14 

RMS (cycles) .027 
RDOP(norm to 60 sec)Cm/cycle) .027 

Elevation mask (deg) 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere model used

Best tracking C/A code positions 
Station 1 
Pdop 2.4 

W: (ml -2274927.344 lat (dms) 
W (n) -4576753.644 elon (dms) 

z (m) 380.,718.246 wlon (dms) 
ht (W) 

clock offset(s) .11915C37D-03 
freq offset(s/s) -. 31736206D-07

N E 
W

Code calibrationim) 
0 - 1 -1.1504 
l - 2 .6675 

G - 3 .6401 
0 - 4 2.1748 
U 5 1.1089 
0 -1.1069 

0 - 7 .9854 
Station 2 
Fdop 2.4 

x Cm) -2274999.935 
-4.578465.170 

S(hin 3R025C6.103

Carrier calibration(m) 
.0016 
.0005 

-. 0002 
-. 0006 

.0014 

.0003 
-. 0005

lat 
elcn 
w!. or.

(dms) 
Cdms) 
C dos)

N 
E 
W

36 49 
243 31 
11V 25

oIas 4.  
bias 5 
bias 6 
bias 7 

1.000

.000' 
.000 
.000 
.000 ".

(!y 
dz 

trop 
bias 1 
bias 2 
bias 3 
bias 4 
bias 5 
bias 6 
bias 7

.000 .000 1.000 

*.000 .000 .000 1.000 
.000 .000 .000- .000 

Sensitivity to 10 meter error 
in station' coordinates 

10.000 -*.000 .000 
.000 10.000 .001 
.000 -.O01 10.000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000

(m) 
(in) 

M%) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle) 
(cycle)

4.19037

0 0 
1 

I 

0

39.69

- N

C

36 50 
243 34 
116 25 
1156.9751

57.51763 
11.29762 
48.70238

31.21937 39.,1033 
2C,.58967

I I



* *.. - �F �A�*i�

clock offset(s) 
rreq offset(s/s) 

Code calibration(m) 
0- 1 -. 1235 
0 - 2 -. 1348 
0 3 -. 4004 

0 4 .4911 

0 - 5 .3066 
0 - 6 .2651 
0 - 7 .0093

. 3 991.1307D-03 
-. 14329631D-06 

",Carrier calibration(m) 
-. 0003 
-. 0005 

.0032 
-. 0005 
-. 0006.  
-. 0006 

.0020

I

I

iL

m i i '



*', _ • "" " .'-t . .";TRI.BLE 'NAVIGATION; LTD

585 NORTH4IARY AVENUE , 
SUNNYVALE, CALIFORNIA 94086 

U.S.A.  

PROGRAM TRIMVEC 
GPS RELATIVE POSITIONING SOLUTION 

VERSION 90.060

File name: c:\tnl\yucout\O9050
9 1 1 .fiX 

Coordinate systew., - WGS-84

Type solution: Double difference'

Start date/time: 1991/ 4/ 1 

Stop date/time:-1991/ 4/ 2

21:13: 0.  
o: 7:30.

day of year-"91 -' tow.  
day of year 92 tow

Data available 

station: 1 
sat:ion . ................................................ 

.... ........  

sat:1f ..................................... '

Sat: 
... .......  

sat:16 ........ ' ............ . .  

sat: 6 .. . .. . .. . . . . . . . ... . . . . . . . .  

sat:1l 
sat:1 3 

b .tion: 2 
sat:19 .. . . . . . .. . . ... . . . . . . . . . . . . . . . . . . . . . . .  

sat:18 ..................................  

sat:11........................ o ........................... ...... o..............  

sat: 6 2...................  
sat: 6 .. "....................... .... ..................  

sat:t 6 ')• 

sat:15 : 
sat: 1"

Ephemeris file used:
c:\tnl\yucca\0 3 090 9 1 1 .eph

SATELLITE 
19 
18 
ii 

2 

16 
6ý 

15 

Bro:tdc.%st 
o rn 

12 

1: 

-. ,.,

IODE H 
-82 
192 

94 

114 
23 
59 
60" 

186 

satelflite clock 
af0 

.1251416144D-04 

.666175037GD-05 
-. 2698996104D-03 
-. 303443521'D7C4 

.17606E3,Z27D-C4 
-. n2C5:91701D-03

EALTH 0 

0 
0 
0 
0 
0 
0O

WEEK NO.  586 
586 
586 
586 
586 
586 
586 
586

correctionvalues" 
,,afl1 

. 1 2 50555215D-11 

. 4 5 4 7473509D-12 
-. 4 3 20099S33D-11 
-. 1 7 03302:56D-11 

- .1512C3942D-10 
', .. 41 f)F 1 2D-l

TOW(sec) 
162600.00 
162630.00 
162600.00 
162570.00 
164160.00 
165600.00 
172680.00 
173250.00

URA(m) 
2.0 
2.0 
2.0 
2.8 
2.0 
5.7 

2.0

af2 
.•0o000000000D+00 
.OOOOOCOOOOD+00 *0000000000D+00 
.00000000000D+00 
.OOOOOOOOOD+00 
".n0000000000D+00 
.O0000000000D+O0 
.OO000C0000D+O0

toc :, .1615D+05lr 
.1615D+06 
.1692D+06 
.1656D+06 
;1656D+06 
.1728D+06 
.1728D+06

-162780. 
173250..

(

- ->

C"



Me s s a g e f i l e fo r .t a t i o n ........... .. .  

.Station ID: 0309 Session *: 091-1 Apr 1; 1991-21:09 

leference position - LOW ACCURACY: 
Lat. = 0:00'00.000" N Long. = 0:00'00.000" W Height = 0.0 [meters] 

Ar nna height = 1.4343 [meters] (entered in the field in meters) 

Long station name: SOLNW

Receiver serial = 
Antenna serial ;

NP Software = 4.30

245 
71 (entered in the office) 

SP Software = 4.20 Download Software = 2.05.00

,Survey schedule: Start time = 21:12 Stop time = 03:45 

Data-logging start time 21:12 

Data-logging stop time = 03:45

Tracking 
total Li 
cont LI

sV 2 
1566 
1566

Sv 6 
1383 
1333

Sv 11 655 
655

SV 12 390 
390

SV 13 
872 
872

SV 15 
465 
465

SV 16 386 
386

Sv 18 516 
516

Sv 19 886 
886

Minimum .4 of SVs = 3

3D Position 
Latitude: 
Longitude: 
Height [m]: 

2D Position 
Latitucle: 
Lc *itide:

Best PDOP Position [ 
36:49'36.29052" N 

.16:28'43.09365" W 
1199.3 

Best PDOP Position [ 
36:49'36.24485" N 

116:28'43.45906" W

2.3] 

1.61

Mean Position [3207] 36:49'36.38615" N 
116:28'43.44712" W 

1190.9 

Mean Position [1538] 
36:49'36.44383" N 

116:28'43.86407" W

. . . . .. .e...........o..........°oo e'' e~o ' 

Origin of station 1 coordinates : User input 

STATION (mark) I 

input data file I : c:\tnl\yucca\03090911.dat 

antenna height(m) 1.422

met values 

n (m) r ( m)

used: pressure(mb) 
temperaturf(deg C) 

relative humidity(%)

-2279485.446 
-4576193.839 

3802735.905

lat (dms 
elon (dms 
wlon (dms 
ht (m)

1013.0 
20.0 
50.0 

N 
) E 

W

36 49 243 31 
116 28 
1192.4710

Message file for station 2 

Station ID: 0205 .Sssion : 091-1 pr 1. 1991 21:08 

Reference Position - LOW ACCURACY: .0 [meters) 

Lat. = 0:00'00.000 N Long. 0:00'00.000 W Height = 0 

Ar nna height 1.5950 [meters] (entered in the field in meters) 

Lo..• station name: TRI4SE

Receiver serial 
Antenna serial - = 

NP Software 4.3

247 
72 (entered in the office 

sp sortware = 4-.20
Download SofLware = 2.05.00

I
rmr,..' qrhpd.!=: St.trt ti:."• = 21:12 Stop time = 03:4.1

I

�;1I

I)

36.31997 16.56844 
43.43156

SV Selection mode = AUTOMATIC 

Elevation mask = 15 [degrees]

I



Li- Uil±1Is &ILop

SV 2 
1377 
137s

sV 1s j: SY 12 
1193 657 199 
1193-- 57 199

SV Selection mode = AWTONATIC 
E: ation mask = 15 [de-rees]

SV 13 
678 
678

SV 15' SV IG 
470 - •354 
470 320

'inimum 1 of S~s 3

3D Position 
Latitude: 
Longitude: 
Height [Mj: 

2D Position 
Latitude: 
Longitude:

* Best PDOP Position [-2.3] 
36:50'57.54391- N 

116:25'48.CSSS2" 1 
1154.1

Best PDOP Position 
36:50'57.47261" N 

116:25'49.08215" W

1 1. 7]

Hean Positicn 12686] 
36:50'57.57286" N 

116:25'48.72420" V 
1149.4 

Mean Position [15681 
36:50'57.71237" N 

116:25'48.90897" W

STATION (mark) 2 

inpu.t data file 1 : c:\tnl\yucca\020 5 0 911;dat 
antenna height(m) 1.584

met values used: pressure(mb) 
temperature(deg C) 
relative humidity(%)

Cm) 
Cm)

-2274924.865 
-4576747.850 
3804712.861

slope distance Cm) 

normal section azimuth (dr 
vertical angle (dms)

east.m) north(m) up(m)

lat (dms) 
elon (dms) 
wion (dms) ,e 
ht (m) 

5001.4177 si 

Forward 
is, 59 57 16.47 

0-31 25.61

4329.190

36 50 
243 34 
116.- 25 
1148.7105

gma (m)

57.50026 
11.28312 
48.71688

.011

"- Backward
239 59 1.21 

0- 0 30.09 

2504:038 ,

Delta lat~dms) 0 
Delta lon(dms) 0 
Delta ht(m) -43.7605

1 
2

21.18029 
54.71.168

Vector covariance matrix (m-t2) 
dx

.144156774855D-03 

.140441551225D-03 
-. 836695693430D-04

.264556526718D-03 
-. 147329093297D-03 .229412569738D-O0

correlations:

dx 
bias 8 
1 . 000 

.719 
-. 460 

.000 

.000 

.000 

.000 

.000

dy dz trop bias 1 bias 2 bias 2 bias 4 bias bias 6"

1.000 
-. 598 

.000 

.000 

.003 
.000 
.000

1.000 
.000 
.000 
.000 
.000 
.000 

nnr .%

1.000 
.000 
.000 
.000 
.000

1.000 
.000 
.000 
.000 

A^^fi

1.000 
.000 
.000 

nfinn

O.CG 
.000 

A A .
1.000

Tracking 
totral LI 
conL L1

SV 18 
=13 
513

S%7 1.9 
896

C;

x 
y

1013.0 
20.0 
50.0

0
--U ..721

dy 
dz

dy dz

bias 7 
d .  
dy 
dz 

trop 
bias I 
bi.s 2 
bias .  
bias 4 
1. .. 7 0Io

E 
i¢



.UUU .tM/. .UUU U 6U,.ý UU .UUU 

.000 .000 .000 .000 .000 .000 .000 .000

.000 .000 .000 .000 .000 .000 .000 ..'000

Solution 

dn: Wm) 4560.581 
dy (W) -554.011 
dz Wm) 1976.956 

trop (M) .000 
bias 1 (cycle) .000 
bias 2 (cycle) .000 
bias 3 (cycle) .000, 
bias 4 (cycle) .000 
bias 5 (cycle) -.00C 
bias" 6 (cycle) .000 
bias 7 (cycle) .000 
bias 8 (cycle) .000 

Results of integer bias search: 
.2G528 

0 
0 
0 
0 
0

Sigma 

.012 

.016 

.015 

.000 

.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000

4.04199 

0 
0 
-1 
-1 
-1

0 0 
S0 0 

Ratio sum-of-squares(2) to sum-cf-squares(1) 

interval between epochs (sec) 1&0.O 
Epoch increment 5 
Number of measurements used in solution 264 
Number of measurements' rejected 11 
RflS (cycles) .049 
RDOP(norm to 60 sei)(m/cycle) '.027 

Elevat'ion mask (deg) 15.0 
Edit multiplier 3.5 
Modified Hopfield troposphere model used

Best tracking C/A code positions 
Station 1 
Pdop 2.4

x (M) y Cm) 
C m)

-2279487.214 
-4576199.227 
3802740.345

clock offset(s) 
freq offset~s/s) 

Code calibrationnm) 
0 - 1 -. 3271 
0 - 2 -. 5352
0 3 
0- -1 
0- 5 
0- 6 
0- 7 
Station 2 
Pdol, 

x Cn,)

-. 33513 
.1577 

-. 1260 
-. 1694 

.0229 

2.4 
-227492T.344

lat tams) 
elon Cdms) 
wlon Cdms) 
ht (m) 

.422G7853D-03 
-. 35668336D-06

N 
E 
W

Carrier calibration m; 
-. 0009 
-. 0009 
-. 0012 
-. 0005 
-. 0013 
-. 0012 
-. 0015 

' (dms) 3 31

.•000 . ,

Sensitivity to 10 meter error 
it station 1 coordinates 

10.000 .001 -. 001 
-. 001 10.001 .000 

.001 .000 10.000 

.000 .000 .000 

.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000 
.000 .000 .000

4.23615 

0 
0 
1 
1 
1 
0 
0 

15.24

p.

36 49 36.32616 
243 31 16.60153 
116 28 -13.39847 
1199.6240 .

50 57.51763

bias 7 
1.000 

bias 8 
.000

.000
.UUU 
.000 

.000 
1.000



z (m 3804718.246,* wdor; da 
"ht (M) 

clock offset(s) .11915637D-03 

freq offset(s/s) -. 31736206D-07

Code calibration(m) 
0 - 1 -1.1504 

L 2 .6675 
0- 3 .6401 
0 - 4 2.1748 
0- 5 1.1089 
0 - 6 1.1069 
0 - 7 .9854

1..; *'...; .,> :11' " 25 48. 70238 
1156.9751

Carrier calibration(m) .0016 
.0005 

-. 0002 
.,-.0006 

"-0014 
.0003 

-. 0005

Cý

I. -

'0.

0

1 412 .

. I I



Trimble Loop Closure U-tilitY

Start Traverse. at Station: 9999 

Stnrting Courds v36x4V'49.75856-'"N 116x33'54.29 7 33 % 

B: -Iine 1 
FVe Name: 99130881.FIX 
From Station: 9999 lo Station: 0413 

Distance Travelled (m): 10691.19n 

Current Coords : 36x51'CS.40974"'N 116x27'19.00139"W 

Baseline 2 
File Name: 05130881.FIX 
From Station: 0413 To Station: 0205 
Distance Travelled (m): 12959.216 
Current Coords 36x50'57.49973-N 116x25'48.71797"W 

Baseline 3 
File Name: 05170911.FIX 
From Station: 0205 To Station: 0517 

Dist.ance Travelled (m): 15709.025 

Current Coords : 36x49'31.2C604"'N 116x25'20.62919"W 

Baseline 4 
File Name: 09170911.FIX 
From Station: 0517 To Station: 0309 

Distance Travelled (m): 20739.483 

Current Coords : 36x49'36.31954"N 1l6x28'43.43 2 6 6"W 

Baseline 5 
File Name: 99090891.FIX 
F. i Station: 0309 To Station: 9999 

Distance Travelled (m): 28578.362 

Current Coords : 36x48'4 9 .75803"N l16x33'54.2 9 8 4 5"W• 

End Traverse at Station: 9999 
Distance Travelled (m): 28578.362 Precision (ppm) 

dx: -0.022 dy: 0.018 d=: -0.025 dh: 

Endin; Coords : 36x43'49.75303"N 116x33'54.2984
5 "W 

Reference Ccords: 3 6v 4 3'1I9.75856"N l16x33'54.29733"W

i098.506

1310.500

1148.694

1110.399

1192.457

1098.486

1.32 
-0.020 

1098.486 
1099.506

I I



Trimblo L.,•op Closure utility 

Start Traverse at Stati 6 n: 0309 

Starting Coords : 36x49'36.31
9 9 -\ 116x28'4i3.43156-W

'I:'1l 92.471

13r-ellne 1 A-
F. . Name: 09170911.FIX o 
From Station: 0309 -To Station: 051 

Distance Travelled (Im): -5 0 2 9.857, 6- 231.3 
Current Coords : L49'31.206.T, 116x25'20.209"W 1110.413

Baseline 2 
File Name: 21170911.FIX To 
From Station: 0517 To Station: 0621 

Distance Travelled (m):' '16271.083, 
Current Coords : 36x44'03.72 3 087% ,l116x28'39.7O

6 3 9 "W -.  

Baseline 3 
File Name: 09210911.FIX 
From Station: 0621 - To Station: 0309 °Z 

Distance Travelled (m): 26530.225 
Current Coords : 36x49'36.32019[N' l16x2'3'43.43140"W 

End Traverse at Station: 0309 

Distance Travelled (m): 26530.225 Precisicn (ppm): 

dx: 0.007 dy:, 0.005 dz: 0.003 'dh: " 

Ending Coords : 36x49'36.32019"N 116x28'43.43140"W 

Reference Coords: 3 6x49'36.3199T• 1 :16x28'43.43156-W

" 891.532

1192.467- : 

0.34 
-0.004 " 

1192.467 
1192.471-

7



11
Triable L.oop Closure Utility

Start Trnverse at Station: 9999 
Starting Coords :36x48'49.75856"N 

B ýline 1 
FL.e Name: 99130381.FIX 
From Station: 9999 
Distance Travelled1 (m):,:, 10691.193 
Current Ccords : _36x51'0S.40974'N

Baseline 2 
File Name: C5130881.FIX.'
From Station: 0413 
Distance Travelled (m):- 1p 12959.216 
Current Coords : 3$x50'57.49S73"N 

Baseline 3 
File Name: 05170911.FIX 
From Station: 0205 
Distance Travelled (m): 15709.625 
Current Coords : 36x49'31.20604"Nt

116x33'54.29733"W 1C 

To Station: 0413 

116x27'190019-W 13

7-c &//y s.
To Station: 0205

116x25'48.71797"; 

To Station: 0517 

116x25'20.62919W"

1148.694

1110.399'

Baseline. .1 
File Name: 21170911.FIX 
From Station: 0517 - To Station: 0621 
Distance Travelled (m): 26950.8511 

Current Coords : 36x44'03.72264"X 116x28'39.70749"W 

Baseline 3 
F-'- Name: OI210891.FIX 
Fi .a Station: 0621 To Station: 0101 
Distance Travelled (m): 34794.140 
Current Coords : 36x48'10.27516"'N 116x29'57.34627"W 

Baseline 6 
File Name: 99010891.FIX 
From Station: 0101 To Station: 9999 
Distance Travelled (m): 40793.497 
Current Coords : 36x48'49.75559"N 11Gx33'54.29928"W 

End Traverse at Station: 9999 
Distance Travelled (n): 40793.497 Precision !ppm): 
dx: -0.056 dy: -0.004 dz: -0.093 dh: 
Ending Coords : 36x48'49.7555 9 "N i16x33'54.23928"
Reference Cuords: 36x18'49.75256"N 1II6x33'54.29733"'

891.518

1058.257

1093.473

-0.032 
1028.473 
1098.506

93.506

I10.500

i

M

V

£



* . V.' U -'

Trimble Loop Closure Utility 

Start Traverse at Station: -9S.9 

Starting Coords : 36x48'49.75856'*
j116xi33'54.29T3

3 "1'*
109S.506

Br -line 1 ,/ 
Fi..j Name: 9901081-.FIN To Station: 0101 

From Station: 9999 To Station: 0101 
Distance Travelled (m): 5999357 2957.34432 1058.290 

Current Coords :3 6 .v4S,10.27813.N' 116x

Baseline 2 

File Name: 01210891.FIN .. e.
From Station: 0101 . To'Station 06`1l 

Distance Travelled '(m): 13842I646 

Current Coords : / 3 x44'03.72561"\ 116x28'39.70555",W. 

Baseline 3 
File Name: 09210891.FIX , To Station: W0309 

From Station: 
0621r 

Distance Travellcd Cm): '24101.704 

Current Coords : ' 3 6x49'36.3199T"X 116X28'43.43156L" 

Baseline 4 
File Name: 9 9090391.FIX 
From Station: 0309 To Station- 9999 

Distance Travelled '(m): 31940.583 .  

Current Coords : 3 6x48'49.'75847"N, 116x33'54.
2 9 735ý1' 

End Traverse at Station: 9999 

Di-tance Travelled.(m): 31940.583 Precision (ppm): 

d.- 0.001 dy: 0.003 dz: -0.006 dh: 

Ending Coords : 2:x48'49.7584"'1N .,;116x33'54.29735"W 

Reference Coords: 3 6x48'49.75856"N l16x33'54.
2 9 7 3 3 "W

"'891.551•

1192.471

1098-'499'

0.21 -0.006 
1098.499 
1098.506

[

-1 -1 ý_

: 1:



ADJdSTMENT STATISTICS SUMMAR% 
NETWORK - YUCCA 
rIME = Tue Aor 16 11:44:42 1991 

ADJUSTMEENT SUMMARY

Reference Factor = 

Chi-Square Test (' = 957.) = 

Degrees of Freedom =

1.01 PASS

Reference Factor 
Reference Factor 
Reference Factor, 
Reference Factor 
Reference Factor 
Reference Factor 
Reference Factor 
Reference Factor 
Reference Factor 
'eference Factor 
Reference Factor 
Reference Factor 
Reference Factor 
.eference Factor 
•ef er encerFactor 

"-Reference Factor 
Reference Factor

for 
for 
for 
for 
4or 
for 
for 
for 
for 
for 
for 
for 
for 
for 
for 
for 
for

GPS 
GPS 
GPS 
SPS 
GPS 
GPS 
GPS 
GPS 
GPS 
GPS 
GPS 
GPS 
BPS 
GPS 
GPS 
GPS 
GPS

Solution # 
Solution 0 
Solution # 
Solution # 
Solution # 
Solution # 
Solution # 
Solution # 
Solution # 
Solution 
Solution # 
Solution # 
Solution # 
Solution # 
Solution # 
Solution # 
Solution #

WEIGHTING STRATEGIES: 

No scalar weighting strategy was used 

No summation weignting strategy was used 

STATION ERROR STRATEGY 

H.l. error = 0.OC00 
Tribrach error = 0.0000

1,

I = 

:3 = 
4= 

6= 
7= 
8= 
9= 

10= 
11 = 

12 = 
13 = 
14= 
15 = 

16 = 
17 =

0.87 
1.04 
1.06.  
0.17 
0.34 
1.06 
0.53 
1.68 
1.09 
1; 15 
1.96 

0.33 
Z.47 
0.49 
0.34 
0.29

r 

r 

r -

r 

r 

r 

r 

r -

r 

r 

r -

r -

r 

r -

r

2.63 
2.37 
0.14 
1.86 
2.37 
2.36 
1.70 
1.94 
2.41 

2.53 
2.40 

2.35 
1- .. 7t2 1.72 
0.42 
1.73 
2.37 
1.70 

33.00

I



COORDINATE ADJUSTMENT SUMMARY 
NETWORK = YUCCA 

TIME = Tue Apr 16 11:44:42-1991

4. -�

C
Dao rn = NAD-63 
Zc% dinate System = Geographic 

Zone = Global 

Network Adjustment Constraints: 

1 .fi-:ed coordinates:in y 

I fixed coordinates in x: 

'-I fixed coordinates in h

POINT NAME

1 
I011

LAT= 
LON= 

"HEIGHT=

. 2 LAT= 
3205 " LON= 

"HEIGHT= 

LAT 

CZ 0 LON= 
HEIGHT= 

4 LAT= 

U4VR ." LON= 
'HEIGHT= 

.5 LAT= 

0517 LON= 
,HEIGHT= 

6 LAT= 

L-621 LON= 
H HEIGHT= 

S7 LAT= 

9999 LON

-_ JHEIGwr=

OLD COORDS
D ADJUST

76x-48' 10.2.69655" -i.0l1269" 

116x 29' 57.560424" +0.214725's 
1089.6280m -31.5035m

36x 50' 
Li1•X 25'

57.510556" 
48.9Z52215" 
1180.0259m

36x 49' 36.322310!' 
116x 22' 43.649863" 

l19.:1.O60m

-0.010467" 
+0.215594" 
-31. 4873m 

-0. 008306" 

.+0.216544" 
+0. 0000m

36x'51" 08.420466" .- 0.01051111 

116x 27' 19.218695' +0.215546", 
1z41.833•m -31.4880m

1'16 "x
49' 31.214957" 
25' 20.847397" 

1141.7125m

36x 44' 03.7:5345" 
116x 28' Z9.92359:" 

922. 0504m

131x 48' 
i16:2K3"

-0.008089" +0.216517" 
-31. 4699m 

-0.00918911 
+0.216139" 

-31.-4730m

49.758570" -1-0-00000" 
54.297"f0,"+0.0 0D000" 
1129.8499m- -L11•5034m

NEW COORDS

36x 116x
48' 10.278386" 
29" 57.345699" 

1058. 1245m

36, SW' 57.*500089" 
,!16x 5*5 48.719621" 

1148.5386m

Z36x 49' 
116x 28' 

36x 517 
116x 27'

43.433319" 
1192.Z3060m 

06.409955" 
19.003149" 
1310.3453m

36. 49' -Z1.206968!' 
116X 25' 20.630877" 

.1110.2426m 

36x 44' O3.726156" 
llbx °28' 39.'707454" 

891. 3774m.  

36x 48"'49.758570".  
116x 33' 54.297310" 

1098a.465m,

SIGMA 

°0.008009m.  
0•005743m 

-0.008748m 

0. 009317mn 
0.006670m 
0.014333m

0. 005553m 
0. 000000m 

0. 010304m 

0. 007380m 
0.'017536m 

-0. 009661m 
0. 004913m 
0.014711,n 

0. 009828m 

"0.007068m 
0. 015777m 

0. 000000m 

0.0151000m 
-O. 015917m•

b 0

1

f

.. I-,



'-i-i

OBSERVATION ADJUSTMENT SUMMARY 
NETWORK - YUCCA 
TIME - Tuv Apr 16 11:45:09 1991 

OBSERVATION ADJUSTMENT (Tau = Z.10)

DBS# TYPE

1 

4 

6 

7 
a 
9 

14 

12 
,1: 

15 
16 
17 
18 

20 

21 

2e 
'9 

:;o

gpsa: 
gpsht 
gpsds 
gpsa= 

"•gpsht 
gpsds 
gpsa: 
opsht 
gpsds 
a psa= 
qgpsht 
gpsds 
gpsa= 

Scpsht 
- gpsds 

gpsa= 
- gpsht 

gpsds 
opsa= 

gpsht 
gpsds 
,gpsa 
"gpsht 
gpsds 
gpsa= 
gpsht 
C2osds 
"gpsa: 
gpsht 
gpsds 
gpsa= 
gpsht

OBSERVED 

71x50"18.1914'" 
+50.1760 

12660.4945 
66x23"35.4079" 

+211.9860 
10687.0214 

278x33"31.2859" 
+161.8074 

-2261.7977 
101x41"12.3840" 

-40.2218 
5998. 1755 

79x251.5.3236" 
+93: 9640 

7836.0715 
132x28"18.5605" 

-206.9627 
11773.0070 

34Y37 34.3132" 
"+134. 1S03 
3223.4836 

165x46"Z7.7785" 
-lo6.7415 
7840.2765 

179A29"00.0308" 
-300.9258 

10252.9210 
18x22"13.8144" 

+257. 175& 
713441.0817 

179x29"00. 5 5 9 7 " 
-300.9356

S.E.  

0. 4068 
0.0547 
0.0208 
0.4016 
0. 0463 
0.0181 
0.5118 
0.0112 
U.0239 
0.4520 
0.0265 

0.0091 
0. 4304 
0.C=51 
0.0=22 
C.3421 
0.0432 
0.0176 
Q. 0.3105 
0. 013: 
0.0065 
0.2745 
0.0279.  
o.C:2ý 
0.2515 
0. c353 
0.1-74 
0 .2479 
0.0475 
"-0. 02C6 
0. 2503 
C. CZ52

CORR ADJUSTED 

-0.2543 71x50"17.9371" 
+0.0161 +50.1921 
+0.0262 12660.5206, 
-0'.2185 66x23"35. 1894" 
+0.0127 +211.9987 
+0.0268 106S7.0482 
-0.11373 278x33"31.1486" 
-0.0007- +161.8067 
÷0.0011 2261.7988 
+0.0724 101x41"12.4564" 
-0.0001 -40.22_0 
-0.0014 5990.1742 
-0.0376 79x25"15.:361" 
-0-0045 +93.9595 
-0.0052 7836.8663 
+0.5081 138x28"19.0686" 
-0.0064 -20o.9692 
+0.0177 11773.0247 
-0.0906 34x37'34.7226" 
+0.0011 +134.1815 
+0.0043 322Z.4880 
+0.4034 165x46"Z8.1819" 
-0.0057 -166.7472 
+0.0269 7840.3034 
+0.2069 179A29"03.2377" 
-M.C029 -300.9286 
+0.0271 10252.9481 
-0.0039 18x22"13.8105" 
-0.0143 +257.16 12 
-0.0416 13441.0401 
-0.3210 179A29•00.2377" 
+0.0070 -300. 9286

S.E. TAt

0.1430 
0.0192 
0.0074 
0.1828 
0.0211 
0.0084 
0.4992 
0.0109 
0.0033 
0.2787 
0.0164 
0.0056 
0.1978 
0.0159 
0.0058 
0.1579 
0.0201 
0.0081 
0. Z05 
0.0087 
0.0043 
0.1640 
L. 01b4 
0.0077 
0.1112 
0.0153 
0.E077' 
0.0986 
0.0183 
0.009: 
0.1112 
0.015a

J

0.22 
0.10 
0.43 
0.20 
0.10 
0.54 
0.39 
0.10 
0.40 
0.07 
0.00 
0.06 
0.03 
0.05
0.15 
0.54 
0.05
0.36 
0.13 

0.04
0.29 
0.59 

0. 08 
O. 84 
0.30, 
0.03 
0.56 
0.01 
0.11 

01.62 
0.46 
0.07

Z. gpsds 10252.998Z 0.E.74 -0.0501 10252.9481 0.0077 1.04

26x02'31.4484" 
+218.2778 

1127.27:7 

0.; .1 , 1-., -43.7653 1 

-:73. 2:;,Dt 

274'. -405 
9 1x4•o ' . 2514!" 

S.00. 25b1 
259A 2-321.6255" 

-9 . l?

0. :5?E 
0.C407 

L. Jc3• 

U. ZZ0:7 

�.� �52 
C. ,5i* 
,. ....-.

+0.0914 
-0.0125 

-o.0386 
-Q. 1480 
-0.0021 
i-J. 0004 
-0.0840 
i .0006 
-C.0007 

--. 9--' 

-*-0.0002 
--. 0007 
-0. O364 
+0.0044 

-0. 005:

26x02"31.5398" 
+213.8652 

1127.2352 
59A57 i=.260b" 

-4:. 7674 
50C. 2844 

16520'?7. 9781" 
-;8.2960 

2749.6397 
r? 1-. 4645.9772" 

-22. 0634 

502. 2554 
259 7% . s9" 

-. 9595 
7*:.-ý. 966--

opsa: 
gpsht 

upsd s 

goshc 

gpsds 

gpsht 
gosdz 

apsht 
g, r) ai d s 
qpsaz 
;;psht 
0 P Td s

4.; 

4-7 .17

0. 1219 
0. 0190 
0.0097.  
0. Z_::.  
0. cIl7.  
G. LUU6Ol 
U. :77.  
u. 009:) 
0.0F047 
0. 2955 
0.0147 
W. 0051 
0. 1976 
0.015'? 

(I . A S C-1

0.13 

0.70 
0.16 
6. 04:" 
0.02 
0.25 

0. 26 
0.00 
0.04 

0.05 
c*. 151



__ __-- �-.- �a. -

�i gpsds W'93.4857 0.0065 +'A.0023 3223.4980 0.L�043 0.15 

- V 

A, r , 
- A V 

- VV -

- 4 - 4¼ 

- , ': e , V - .  

-j 
4.



SUMMARY OF COVARIANCES 
NETWORKI = YUCCA 
TIME - Tue Apr 1b 11:45:21 1991

0101 
12101 
0101 
2101 

0101 
0205 
0205 
0205 
0205 
0205 
0309 
0309 
0309 
0309 
0413 
0413 
0413 
0517 
0517 
C621

S.E. DISTANCE S.E. DELTA H S.E.TO 

0205 
0309 
0413 
0517 
0621 
9999 
0309 
0413 
0517 
0621 
9999 
0413 
0517 
0621 
9999 
0517 
0621 
9999 
0621 
9999 
999I

AZIMUTH 

50x03'44" 
34x37" 35" 
35x32,' 10" 
69x59'19" 

165x46'38" 
281x43'34'° 
239x59'01" 
278x353v" 
165x20"08°.  
198x23'56" 
251A55"09" 

36x22'48" 
91x46"46" 

179x29"00" 
259x28"22" 
135x36"11" 
188x41"47" 
246A27"32"= 
206x04'31" 
264x18" 4 1" 
318x31'27"

0.0072 
0.0043 
0.00091 
0.0065 
0.0077 
0.0056 
0.0060 
0.0038 
0.0047 
0.0093 
0.0074 
0.0083 
0.0051 
0.0077 
0.0058 
0.0059 
0.0106 
0.0084 
0.0093 
0.0071 
0.0081

+90.41 
+134.18 
+252.22 
+52.12 

-166.75 
+40.22 
+43.77 

+161.81 
-38.30 

-257.16 
-50.19 

+118.04 
-22.06 

-300.93 
-93.96 

-200.10 
-418.97 
-212.00 
-218.87 

-11.90 
+206.97

0.0162 1: 
0.0087 1: 
0.0191 1: 
0.0166 1: 
0.0164 1: 
0.0164 1: 
0.0143 1: 
0.0109 1: 
0.0099 1: 
0.0188 1: 
0.0192 12 
0.0175 1: 
0.0147 1: 
0.0158 1: 
0.0159 1: 
0.0146 1: 
0.0213 1: 
0.0211 1: 
0.0190 1: 
0.0198 1: 
0.0201 1:

0.17 
0.21 
0.22 
0.21 
0.16 
0.28 
0.25 

0.50 
0.28 
0.10 
0.14 
0.38 
0.30 
0.11 
0.20 
0.33 
0.11 
0.18 
0.12 
0.15 
0.16

8033.34 
3223.49 
6749.04 
7298.15 
7840.30 
5998.17 
5000.28 
2261.80 
2749.64 

13441.04 
12660.52 
3526.33 
5028.26 

10252.95 
7836.87 
4192.95 

13243.34 
10687.05 
11237.24 
12794.54 
11773.02

HOR PREC

1109909 
757425 
743164 

1118387 
1019374 
1069704 
834185 
59064,, 
585880 

1442757 
1718983 
424389 
989528 

1327649 
1340040 
714270 

1249177 
1268565 
1206822 
1904237 
1456343

* '%

1-1L



Station ID: 9999 Session' #::088-1 Mar 29, 1991'21:20 

Reference Position - LOW ACCURACY: 
Lat. = 00*0"0.000" N Long. 0:00"00.000' WI,__Height =_0.0 tmeters3 

Antenna height =_ 1.4871a--meters] (entered in the field in meters) 

"acng station name: CRATER

Re 1ver serial # = 

"Antenna serial # = 

NP Softtware = 4.30

248 
73 (entered in the office) 

SP Software = 4.20 -Download-Software = 2.05.00

Survey schedule: Start time = 21:24 Stop 't'nie= 03:57 

Data-logging start time = 21:25 

Data-logging stop time = 03:57

Tracking 
total Li.  
cont L1'

SV 2 
1568 
1568

*SV 6 
1384 
1384

Sv 11 
655 
655

Sv 12 
391 
391

SV 13" 
870 
870

SV.15-SV 16 
466 328 
466 388Z

SV 18 
512 
512

SV 19
902 
902

SV Selection mode = AUTOMATIC .

Elevation mask = 15 - - [degrees]' Minimum-,#-of SVs 3

3D Position 
Latitude: 
Longitude: 
Height Em): 

2D Position 
Latituoe: 
Longitude:

-Best PDOP Position E.2 3] 
36:48"49.81197" N 

116:3=54.21808" W 
1097.2 

Best PDOP Position [ 1.63 1

36:48149.66177" N 
116:33"54.50314" 1

'Mean Position E32743, 
"-Z6:48*49.737701 N 
116:3354.14805" W 

-11107%.1 

'Mean Position [1573] 
36:48"50.2000" N 

"116:3Z"53.60859" W

)CDA ALL _
p.,=

-IJ



V- 1V' .1 .- ,', -, - ' -t- .  

Statioit ID: 0205 Session-#% 088-1 Mar 29, 1991"21:21 
Reterence Position - LOW ACCURACY: 
-at. = 0:00*00.000" N %Long. - 0:00'00.000" W Height i,0.0 Emetera] 
".ntenna height -= 1.5490 Cmeters] Centered in the field in meters) 
_ong station name: TRI4SE

Re Lver serial # = 
• ntenna serial 0 = 
JP Software = 4.30

245 
71 (entered in the office) 

SP Software 4.20 Download Software = 2.05.00

Survey schedule: Start time = 21:24 
Data-logging start time = 21:25 
Data-logging stop time = 03:57

Tracking 
total LI
cont L1

SV 2 
1566 
1566

SSV° 6 
1380 
1380

SV 11 
652 
652

3V Selection mode = AUTOMATIC
Elevation mask 

3D Position 
-ati tUde: 
.ongituce: 
-Ieiant Em): 

2D Position 
_atitude: 
I.ong: tude:

SV 12 
388 
388

- 15 E[degrees] 

Best PDOP Positicn E 
-36;50"57.60979" N 
116:25"48.55788" W 

1156.5 

Best PDOP Position C 
36:50'57.42743" N 

116:25"48.72832" W

Stop time = 03:57 

SV 13 SV 15 SV 16 SV 18 SV 19
869 472 384 510 880 
869 471 384 510 8s0 

Minimum # of SVs = 3 

2.3) Mean Position [31933 
36:50"57.48553" N 

116:25"48.57409" W 
1153.2

1.6] Mean Position [15443 
36:50"57.60956" N 

116:25"48.43208" W

.°•



'" .. . . ... "-, 1 9 

3Lation ID: 0413 Session'#:, 088-1. Mar-29, 1,9121:20 
%feranco Position - LOW ACCURACY: 
.a't. = ý0:00 .000" N Long. = 0: 00 " 00. 000, W Height 
mntenna height = 1.5920 Emeters] (entered in the field 

_ong station name: YUCNW -

1.3.0 Em.et•ers•. ., 
in meters)"-

;,e iver serial # - 244 
-in:tnr.-nn serizl # = 70 (entered in the office) 

4P Software = 4.30 SP Software:= 4.200 Download Software 2.05.00" 

Survey schedule: Start time = 21:24 Stop time,= 03:57 

3ata-logging start time = 21:24 
Data-logging stop time = 03:57

Tracki no 
total LI 
:ont L1

S1 2..  
1565 

-. 1565

SV 6, SV 11 SV 12, SV 13 SV 15 

1380, 657- 38a 869 470 
1570 657-, 388 869 470

SV 16 
_.'385, 

385,

SV i1 
'515

515

SV 19 7 
905" 
905-

SV Selection mode = AUTOMATIC
71evation mas 

3D Position
,ati tude: 
_ongitude: 
-Ielant Em): 

2D Position 
.atitude: 
Longitude:

1k = 15 Edegrees]

Best PDOP Position [ I 

36:51"08.65460" N 
116:27"18.70442" W 

1354.5 

"Best PDOP Position ( 1 
Z6:51'0S.30B67" N 

116:27"18.98086" W

Minimum # of SV = 3 

.93 Mean Position EZ255] 
Z6:51"0B.Z9414' N 

116:27*18.85172" W 
- 1315.S 

.6] v, Mean Position -t1509] 
Z;6:51'08.49379" N 

116:27'18.74163" W

I



3ration IDI 9999 Session• #: 089-1" Mar-30,t1991 21:16 
"Reference Position - LOW ACCURACY: , 
Lat. = 0:00100.000" N Long. 0:00"00.000" W Height., 0.0 [meters) 

Antenna height = 1'.4860 [meters] (entered in the field in meters), 
_.ong station name: CRATER

Re iver serial # = 
ýntenna serial # = 

NP Software = 4.30

248 
73 Centered in the office) 

SP Software = 4.20 Download SoFtware = 2.05.00

Survey schedule: Start time = 21:20 

Data-logging start time = 21:20 
Data-logging stop time = 03:53

Tracking 
total L1 
cont Li

SV 2 
1564 
931

SV 6 
1384 
932

Sy II1 
655 
637

Sv Selection mode = AUTOMATIC
Elevation mast 

3D Position 
Latitude: 
Longitude: 
Height Em]: 

2D Position 
Latitude: 
Longitude:

"- 15

SV 12 
389 
389

Edegrees]

Best PDOP Position C 2.3) 
36:48"49.71733" N 

116:-Z354.54612" 14 
1102.2 

Best PDOP Position E 1.6) 
36:48"49.02651" N 

116:33"53.32779" W

time = 03:53 

13 SV 15 SV 16 SV 18 SV 19.  
71 468 388 515 905 
71 468 388 515 637 

imum # of SVs = 3 

Mean Position C32713 
36:48'49.70137" N 

116:33'54.2348716 W 
1110.1 

Mean Position E1481) 
36:48'49.97678" N 

116:33'54.19719" W



Station ID: 0101 Session'fi: 089-1- Mar 30, 1991 21:17 
".eference ,Position - LOW "ACCURACY: 

.at. = 0:00000.020" N Long'=._ 0: 0000.000" W Height 

",ntenna height i=-1.4535 "Emeters3 (entered'i'n-the field 

_ong station name: TRISW ,

in het

Ie iver serial # 247 

sntenna serial # = 72 (entered in the office) 

:NP Software =4. 30 SP :Software _=. 4.20 Download Software =

Survey schedule: Start 
Data-logging start time 
Data-logg2ng stop time

time.=-2:21 Stop time,= 03:53: 
= 21:20 
= 03:53

41,

met ersi ]' 
:ers) 

2.05.00 

I: t

Tra6|king -'SV 2 5sv 6•'SV'11 'SV-12_ 

totýal Li 1567-' 1390 " 656,.; 392 

cent LI 932 932' 637' 392-

-SVj13 
870 
870

_SV -15 
469 
469.

SV 16. SV 18 

386 513 
2386 513

SV Selection mode = AUTOMATIC - ' S " ", _ 
Elevation mask = 15 Edegrees] , Minimum # of SVs- = Z

:D Position 
Latitude:, 
Longitude: 
Height [m]: 

2D Position 
Lacitude: 
Longitude:

Best- PDOP Position 
"36:'48' IC.22554" N 

-116:29)57.40073" W 
"1067.0 

2 EBest PDOP Position 
Z36:48'09.55955" N 

116:29"56.45231" W

E 2.3])- -- Mean Position [3178] 
_3 , 6: 48 10. 20856"' N" 

1068.5 

E 1.63>_- Mean Position 115493 
:.36:48'10.65731" N 

116:29 57.00652 W"

SV 19 
6873 
6377

.4.

C:
I.-?

0



Lation ID: 0309 Soession #:0a9-I Mar 30, 1991 21:16 

' wFerencef Position - LOW ACCURACY: 

-.at. 0: 000.000" N: L6ng. 00"0.000" W, Height a 0.0 Lmeters] 

4ntenna height 1.4340 'Cmeters] (entered in the field in meters) 

.ong station name: SOLNW

le, iver serial # = 

tntenna serial 1 = 

4P Software = 4-30

245 
71 Centered in the office) = 

-SP Software = 4.20 Download Software

Survey schedule: Start time = 21:20 

3ata-logging start time = 21:20 

Data-logging stop time = 0-3:53

Tracking 
:otal L1 
=ont L1

SV 2 
1567 
932

SV 6' 
1381 
932

SV 11 
654 
637-

SV 12 E389 
Z89

5V Selection mode = AUTOMATIC 

Elevation mask = 15 "' [degrees]

Stop time = 03:53, 

SV 13 sv 15 SV 16 

870 7 471 384 
870 471 384 

Minimum # of SVs

zD Position 
Latitude: 
Longitude: 
Height Em]: 

ZD Position 
Latitude: 
Longitude:

Best POOP Position C 
36:49Z,6.3447

6 " N 

116:28"43.47748" W 
1200.6 

Best PDOP position E 

36:49"35.61357" N 

116:28"42.49415" W

2.33 

1.6)

Mean, Position E3217] 
36:49*36.25079" N 

1l6:28*43.36994" W 
1203.0 

Mean Position E15553 

36:49'36.29984" N 

116:28"43.60590" W

4

SV 18 515 
515

SV 19 E86 
637

.- I



-. - 1 -• 16 

3tation ID: 0621 Segsion'0: 089-I Mar 30,. 1991 21:16 

leference Position - LOW-ACCURACY: - _1 ," ....  

-at. = 0:00_'00.000".N 'Long. = -0:00"00.000"W14-Height 0.0 rmeters]' 

;ntenna'height - 1.44510 -metera' ;(entered tin he, field in meters) 

-ong station name: STAGENW

ýe iver serial # 

kntenna serial # = 
IP Software = 4.30

244 
70 (entered in the office) 

SP Software = 4.20 -Download Software 2.05.00

3urvey schedule: Start time,= 21:20 .Stop time 03:53 

}ata-logging start time = 21:20 
)ata-logging stop time = 0:53

SVY 2- SV 6 
"- 15677-_ 1380 

- 932 932,

SV 11 
654 
637

SV 12- SV 13, SV 15 
387 869.- 470 
387,- 869 470.

SV 16 S% 
382 
38 --

18 SV 19 514- 898 
514 637

3V Selection mode = AUTOMATIC 

Elevation mask = 15 [degrees) •-Minimum 0 offSvs 3 -

5D Position" -- Best PDOP Position 

_atitude: :,6:44'03.73726" N 
_mngitude: L• •- '116:23'3;9.75419" V1 

4eight Em]:1' - , 900.6

2.33.- Mean Position E32473 
36:44.03. 66418",. N 

116:2a239.64998" W 
"902.9

2D Position 
_antitude: 
_ongL rude:

Best PDOP Position - 1.  
Z.6:44"02.97397" N 

7116:26238.74191" W

63 Mean Position E15253 
36:440Z3.93116" N 

- 116:2c'39.61427"° W

Tracking 
:otal LIl 
:ont Li

_0I
t



xhaticn ID: 0205 Session *1': A 11"I 
Reference Position,- LOW ACCURACY: ' 1 -1• -, 

Lat. ="0:0000.030#" N Long. = Di0O'0.020" W Heiht 0 •.0 "meters3 
Antenna height = 1.5950 Cmeters] (entered in the field in meters) 
Long station name: TR14SE 

f:e iver serial # = 247 
Antenna serial # = 72 (entered in tne office),, 

NP Software ='4.30 SP Software = 4.20 Download Software = 2.05.00,

Survey schedule: Start time = 21:12 
Data-logging start time = 21:12 
Data-logging stop time = 02:57

Tracking 
total Li 
cont LI

SV 2 
1377 
1377

SV 6 
1193 
1193'

Sv 11 
657 
657

SV 12 
199 
199

SV Selection mode = AUTOMATIC 
Elevation mask = 15 [Cegrees]

Stop time = 03:45

SV 13 
678 
678

SV 15 SV 16 
470 - 354 
470- 320

Minimum # of SVs = 3

3D Position 
Lati tude: 
Longitude: 
Height rm3: 

2D Position 
L~ti tude: 
Longitude:

"Best PDOP Position [ 2.3] 
36:50'57.54391', N 

116:25"48.66882" N 
1154.1 

Best PDOP Position [ 1.7) 
36:50"57.47261" N 

116:25"49.09215" 1

Mean Position [2686).  
36:50"57.57286" N 

116:25"48.72420" W 
1149.4 

Mean Position E15683 
Z36:50'57.71237" N 

116:25'48.90897" W

SV 18 
513 
513

SV 19 
896 
870

_-IN

L•

I

I



2tation ID: 0621 Session #: 091-1 Apr -1, 1991 21:0B 8 
Reference Position - LOW .ACCURACY: *

at.- = 0:*0000.000" N Long.'- 0•:0•*0.000" ýW Height 0.0 . meters) 

Antenna height = 1.4450 -,meter3] -" (entered in the field in m6terss) 
_ong station name: STAGENW

Re iver serial 
Antenna serial 
*P Software = 4

# = 244 
# = 70 (entered in the -office) 

.30 SP Software = 4.20 ,Download Software =2.05. 00

Survey schedule: Start time = 21:12
)ata-logging start time = 21:13 
Data-logging stop time = 03:45

Tracking 
total L1 
=ont L1

SV '2 
1565 
1565

SV 6 
1382 
1344

Sv 11 
651 
651

SV •12 
-389 

389

3V Selection mode = AUTOMATIC 
Elevation mask = 15 , .[deorees]

Stop-time = 03:45-

Sv 2 
872 
872

SV 15 
468 
468

SV 16 
-385 

S385

SV 16 
510 
510

SV. 19 
897 
884'

Minimum # of SVs. =

3D Position 
_atitude: 
_ongitude: 

:eight [m): 

2D Position 
L'titude: 
Longitude:

-Best PDOP Position 1- 2.3] 
36:44*03.76797" N 

"V 116:28"39.65533" W 
896.5 

Best PDOP Position [ 1.6) 
Z36:44'03.66839" N 

116:2a'39.77039' W

Mean Position E3258) 
Z..6:440;73.79406" N 

116:22"39.74403" W 
889.2 

Mean Position E1530) 
-•6:44"03.97753" N 

-• 1i1:2839. 87838" W

:1,

b

0



ation 1): (0517 Session #:'0911 Apr 1, 1991 21203 

leference Position - LOW ACCURACY: 

-at. = 0:00"00.0000° N Long. = 0:00"00.000" W Height 0.0 Emeters] 

'intenna height r;5370 Emeters] Centered in the field in meters) 

.ong station name: FRANNW 

a iver serial # = 248 
4ntenna serial # = 73 Centered in the office) 

4P Software = 4.30' SP Software = 4.20 Download Software = 2.05.00

3urvey schedule: Start time = 21:12 

3ata-logging start time = 21:12 

.3ata-logging stop time = 03:38

Tracking 
total Li 
=ont Li

SV 2 
1543 
1543

SV 6 
1358 
135S

sv ii 
655 
655

SV 12 
365 
365

3V Selection mode = AUTOMATIC 

Zlevation mask = 15 Edegrees)

E l 3D Position 

_ati tjde: 
_ongitude: 
-!eignt Em]:

2D Position 
_atoi tude: 
_ongitude:

Best PDOP Position E 1.9] 
36:49"Z1.27536" N 

116:25-20.13685" W 
1156.1 

Best PDOP Position E 1.7] 
36:49"71.-18456-1 N 

116:25"20.9493761 W

Stop time = 03:45

SV 13 SV 15 SV 16 SV 18 
844 470 384 514 
844 470 384 514

SV 19 
896 
871

imum # of SVs = 3 

Mean Position [31893 
36:49"31.27415" N 

iib:25"20.64650" W 
1199.9 

Mean Position C15213 
Z36:49'31.34970° N 

116:25"20.9S089" W

I

4,



;Cation ID: 0309 Sesiionan#: 091-1- ;. Apr 1, 1991 21:09-, 

•:'ference Position - LOW ACCURACY: 
.at. = m:0"00.000" N Long. 0000"•0.000" W. -Height-- 0.0 Cmeters) 

.rtenna height = 1.4343 [meters] (entered in the field in meters) 

.ong st.tibn hame: SDLNW 

.e iver serial *, 245 

intenna 'serial 01 =-71 (entered in the office) , -, 

:P Software = 4.3; SP Software,= 4.20 Download-Software .. 05 00

3,irvey schedule: Start 
)ata-logging start time 
}ata-logging stop time

time = 21:12 Stop time = 03:45 
= 21:12 
= 03:45

racking SV 2 
:otal Li 1566 

:ont LI 1566

S V  6 
1383 
1383

"SV 11 ,SV 12 
-- 655"': 390

;V Selection mode'= AUTOMATIC 
ilevat:on mast, = 15 [degrees]

SV 13 
' 872

SV 15 SV 16 -SV 18 
- 465.- 386 - 516

655 390 '872 465 ° 386 - 516

Minimum #t of SVs = 3

ýD Position 
_ati tude: 
_.onaiude: 

'D Position"• 
_ztitude: 
_onoitude:

Best PDOP Position E 2.3) 
36:49"36.29052" N 

"116:28"43.093659 7 1199.3 •,

Best PDOP Position 
36:49"36.24485" N 

116:28'43.45906",'14

C -1-. 63

Mean Position [32073 
36:49"36.38615" N 

11b:28*43.44712" W 
1190.9 

Mean Position (15383 
36:49"36.44383" N 

116:28"43.86407'- -W

SV 19 
886 
886

6

0,



TRIMVEC BPS RELATIVE POSITIONING SOLUTION SUMMARY:. VERSION 90.060 

SOLUTION OUTPUT FILE: 35130881.fix.  

STATION 1: Station ID: 0203 Session #: 088-1 Mar 29, 1991 21:21 
)a•--logginq start time = 21:25 Data-logging stop time = 03:57

STATION 2: Station iD: 0413 Session 4t: 028-1- Mar 29, 1991 21:20 1ata-loaging start tir,- 21:24 Data-logging stop time = 03:57 

STATION COOPDINATES:

Ant (m) 
1.538 
1.531V 
1.561 
1.5s1

Latitude 
36:50"57.66000" 
"36:51"08.56995" 
36:51*'8.57006" 
3cm:51"08.56997"

II 

N 
N~

Longitude 1 
116:25'48.64294" 
116:27'"18.92666" 
116:27"18.92686" 
116:277'18.92664"

Drigin of station 1 cooroinates : Trxmvec psoudc range solution 

SOLUTION SUMMARY:

-d:: (m) 
-1970.6870 
-1970.274 
-!970.872 

-ý0.00,

Slope (m) 
2268.0234 
2268.0290 
2268. 0236

Sig 
[0.0193 
CO. 012) 
[0.006)

dy (m) 
106U.894 
1060.897 
1060. 886 

0. 009

dz Wm) 
366.206 
366.210 
366.212 
-0.002

dh (m) 
161.79 
161.79 
161.80 
-0.00

Epochs/Reje=ted Epoch interval 
250/ 22 150 (secs) 
269/ 9 150 (secs) 
274/ 4 150 (secs)

-P RDOP 
7 1.778 
3 0. 077, 
'5 0.026 
7 

Epoch increment' 
5 (epochs) 
5 (epochs) 
5 (epochs)

Fixed solution quality iactor: 
-i.:ed solution rms: 
Ma::ir.mumn float - fi:ted delta:

65.9 
- 0.024 (cycles) 

0.9 (cm)

Integers found, RMS is OK, FIXED solution" -ecommended.

I

I

1 
2 CTRP3 
2 [FLT] 
2 rFIX]

w 
w 
W 
W

Hgt (m) 
1 163. ZZ0 
1330. G26 
1330.02S 
1330.034

3o1 uti on 
TRIPLE 
:-LOAT 
=IXED 
-LT-FIX 

3o1 uti on 
TRIPLE 
FLOAT 
=I. )



TRIr!'V!EC OPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.06•, 

SOLUTION OUTPUT FILE: 99130881.fix 

STATION 1: Station ID: 9999 Session #: 088-1 Mar-29. 1991 21:20
'at---logging start time o= 21:25 - Data-logging istop time.= 03:57 

STATION 2: Station ID: 0413 S.ssion ;: 088-1 Mar 29, 1991 21:20 
:)ata-logging start time = 21:24i: Data-logging-stop- time 03:57 

STATION COORDINATES:

Sta 'Ant Wm) 
1 1.475 
2 [TRPF 1.581 
2 [FLT] 3 1.581 
2 [FIX) 1.581

Lati tude 
36:48'49.75857" N' 
36:51'08.40967" N' 

"-'3651"08,40910" N 
36:51 "08.40975" N

Longitude 
* 116:33"54.29731" w 

116:27"19.00010" W_ 
116:27'19.0023201 W1 

-'116:27119.00190" W1

,Hgt (m0 
1098.506 
1310.598 
1310.527 
1310.5001-

Jrinin of station 1 coordinates : User,-input 

SOLUTION SUMMARY:

Pol Ltt: on 
rRIFPLE 
=LOAT 
=IXED 
FLT-F I X 

Solution 
"TRIPLE' 
FLOAT 
=I" )

d:: (m) 
9835.090 
985. 061 
9235.085 

-0.024

Slope (m) 
10691.2341 
10691.1750 
10691'1920

sig 
E[0. 04 13 
CO. 0413 
[0.054] 
[0.022]

Fix:ed solution quality factor: 
Fixed solution rms: 
Ma:ximum float - fixed delta:

-ay 0m0 
-2231.615 
-2231.549 
-2231.523 

-0.026

354q.717 
.354S.660 
-':548.660 

u. 000

Epochs/Rejected 
254/ 19, 
263/ 15 
264/ 14 -

,dh. (m) 
212.092 
212.021 
211.994 

.0.027

Epoch interval 
150 (secs), 
150 (secs) 
150 (secs)

7.9 
0. 067 C(cycles) 

1 2. b (cm)

-RDOP 
1.-7422 

0. 027 -

Epoch incren 
5 Cepoi 

- , 5 (epoi

if

ment 
chs) 
chs) 
chs) 

I-°

Integers found, FMS is large. (see Trimvec Manual, page 3-12).

ol

Ii



TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARY:
VERSION 90.06e

SOLUTION OUTPUT FILE: 99050881.fix 

STATION 1: Station ID: 9999" Session $k: 088-1 Mar 29. 1991 21:20 

Da*t-logging 'start time - 21:25 Data-logging stop time = 03:57 

STATION 2: Station ID: o205 Session #0: 088-1 Mar 29, 1991 21:21 

Data-logging start time = 21:25 Data-logging stop time = 03:57 

STATION COORDINATES:

Ant (m) 
1.475 
1.538 
1.538 
1.538

Latitude 
-36:48 49.75857" 
36: 50 *57. 50056" 
36: 50"57.49997" 
36:50 '57.49971"

N 
N 
N 
N

Longitude 
116:3:354.29731" 
116:25'48.71478" 

116:25' 48.71811" 
116:25.48.71794's

Orimin of station 1 coordinates : User input 

SOLUTIOM SUMMARY:

d C'.m) 
11206.037 
11805.938 
11805.959 

-0.021

Slope (m) 
12662.9650 
12662.8716 
1266283826

Ssig 
[O.0483 
[O.064) 
[0 .0263

Fi-:ed solution quality factor: 
Fi:jed solution rms: 
r-M-::umuin float - fix:ed delta:

dy Wm) 
-5292.430 
-Z292.443 
-3292.410 

-0.03:

Epochs/Rejected 
253/ 18 
268/ 8 
269/ 7

dz (m) 
3182.466 
S182. 446 
7182.446 

0.000

dh (m) 
50. 185 
50.217 
50.186 

0.031

Epoch interval 
150 (secs) 
150 (sees) 
150 (sees)

RDOP 
1.743 
0. 030 
0.027

Epoch increment 
5 (epochs)t 
5 (epochs), 
5 (epochs),

5.3 
0.083 (cycles) 

3.3 (cm)

Integers Found, RMS is large. (see Trimvec Manual, page 3-12)

Sta 
I 
2 ETRP3 
2 EFLT] 
2 [FIX]

w 

w 
w

Hgt (m) 
1098.506 
1148.691 
1148.723 
114a.692

3ol ution 
TRIPLE
FLOAT-, 
FIXED 
=LT-FIX 

Solution 
"TRIPLE 
FLOAT 
FI J

J

I



TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARY:_ VERSION 90.060

SOLUTION OUTPUT FILE: 01090891.fix%

STATION 1: ,Station ID: 0101 -SesiOn #: _89-1 Mar 30, 1991 21:17 

Da$--ogging start time = 21:20.. Data-logging stop time 0 03:53 ', 
STATION 2: Station ID: 0309 Sessicn .: 089-1 Mar ZO, 1991 21:16 

Data-logging-start time =-21:20 -soData-gging'stop tiae =03:53 

STATI ON COORDINATES:

ta .. .. Ant (m) 
1 1.441 
2 [7RP] 1.421 
2 [FLT] 1.42! 
2 EFIXJ 1.421

Latitude 
ý3b:48'10. 2 7 4 8 5 " N 
36:49.36.31622" N 
36,49*36.31622" N 
3-49"36. 31633" N

Longitude 
,116:29,57._56093" W 
"116;28'43.64878" W'_' 
116:28'43.64893" W_' 
1'16:28"43.64B59" W` -

Hgt Cm) 
1088.319 
1222.486 
1222. 495 
1222.499

Origin of station 1 coord~nates : Trimvec pseudo range solution 

SOLUTION SUMMARY:

zol uti on 
TRIPLE 
FLOAT 
FIXED 
7LT-FIX

d:* Cm) 
:!3O1.029 
22301.022 
230 1.030 

-0.00a

dy Wm) 
509.386 
509.381 
509.377 

0.004

d- (m) 
2204.172 
2204. 178 
"2204. 183 

-0.005

dh (m) 
1Z4.168 
134. 177 
134. 180 
-0.004

Solution, 
TRIPLE 

-FLOAT 

71. :

Slope (m) Sig 
3226.8536, [0.0163 
3226.8518 [0.0173 
3226.8596 E0.0073

Fixed solution quality factor: 
Fi::ed solution rms: 
Mlaximum float - fixed delta:

Epochs/Rejected Eooch" interval Epoch increment 
260/ '13 150 (sees)"'' '5 (epochs) .  

270/ 8. '150' (secs) 5 (epochs) 

269/ 9 150 Csecs) '' 5 (epochs) 

57.8, 
0.024 (cycles) -

. .. �~ a��'� %-

inteaers found, RMS is OK, FIXED solution recommended.

RDOP 
'1.736' 

0.027

I

0



TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060 

SOLUTION OUTPUT FILE: 01210891.fix 

STATION 1: Station. ID: 0101 Session #: 089-1 Mar 30, 1991 21:17 
Dal -logging start time = 21:20"' Data-logging stop time = 03:53' 

STATION 2: Station. ID:, 0621 Session i: 089-1 Mar 30, 1991 21:16 
Data-logging start time = 21:20 Data-logging stop time = 03:53 

STATION COORDINATES:

Ant (m) 
1.441 
1.432 
1.432 
1.432

a~iirtude.  
36:48!10.27485' N 
36:44'03.72382" N 
36:44°05.72345" N 
36:44'03.72355" N

Longitude 
116:29"57.5609314 W 
116:28. 39.92127" W 
116:28"39.9219861 W 
116:28639.92235" W

Origin of station 1 coordinates : Tr1mvec pseudo range solution 

SOLUTION SUMMARY:

Solution 
TRIPLE 
FLOAT 
FIXED 
FLT-FIX 

Solution 
TRIPLE 
FLOAT 
FI

dx (m) 
-246. 228 
-246.242 
-246:.245 

0.003

Slope Cm) 
7843.2869, 
784Z.2938 
7843.2882

dy (m) 
-4811.816 
"- 4 8 1 1.804 
-4811.791 

-0.013

Sig 
(0.0173 
[0.040) 
E0.017)

Fixed solution quality factor: 
Fixed solution rms: 
Maximum float - fixed delta:

dz (m) 
-6189. 957 
-6188. 955 
-L188. 959 

0.004

d h (m) 
-166.716 
-166.730 
-166.741 

0.011

Epochs/Rejected Epoch interval 
257/ 16 150 (secs) 
265/ 14 150 (sees) 
271/ 7 150 (secs) 

- 0.039 (cycles) 
1.3 (cm)

RDOP 
1.755 
0.081 
0.027

Epoch increment -? 

5 (epochs) 
5 (epochs) 
5 (epochs)

Integers found, RMS is OK, FIXED solution recommended.

:1

Sta 
1 

2 [TRP) 
2 (FLT] 
2 [FIX]

Hgt (m) 
1088.319 
921.603 
921.5886 
921.578

r

'_ 1�, 11



TR -E 'I' -S 
-,-,V 9 .  

TR1IIVEC OPS. REL•ATIVE' POSITIONING SOLUTION SUMMARY: ,-,VERSION 90.060

(I
SOLUTION OUTPUT FILE: 09210891.fix

STATION 1: , St.atiof D: '09 SesSiona #: 089-1 .-: Mar 30, 1991 21:16 

Wa' -logging start time = 21:20'- Data-logging stop time-= 0::53

STATION 2: Staticn ID: 0621 'Sescion '#: 089-1 yi'tar30, 1991 21:16.  

ata-logginlg start time = 21:20 Data--Ioogilg stop -time- 03:55 

STATION COORDINATES: 
-

Latitude, 
36.49'3,.2962'" -N 

:;:6440.Z 70280" N 

:76:44'07,'70350" 'N

Longitude' 
116" 23 *43;62772"_ 

116: 28 * 39.'9005E) 
:116:28"39.90148"

W 
w 
W 
W

I

Hgt (m) 1223.442 
922.560 

* 922.547.  
922.:523

Origin of station 1 coordinates : Trimvec pseudo range ,solution

SOLUT I ON SUMMARY:

-olution.  
TRIFLE 
7LOAT
7IXED 
FLT-FIX

d-:25(m) 
-2547.267 
-2547.265 

-2547.275 
•. 012

Solutior. Slope (m)'.

TRIPLE- A10259. 0 7 7 7

_LVAT -10259.0578 

FI D 10259.0570

dyý (m) 
-5321.220 
-5:21.196 
-5321. 168 

-0. 02B

Sig 
[0.021) 
[0.052] 
[0;0223

Fi::ed solution quality +actor: 

Fi:xed solution rms: 

,1a::imum -float - ifxed delta:

C--

"dz (m) -85o3. 136 
"-839:. 128 
-B:93. 141 

0.013

Ep6chs/Reaectud 
247/ '26& 
2581-20,' " 

2741/ 4

10.4 
0.057 ,(cycles) 

2.1 ,(cm)

dh (im) 
-Zoo. B82 
-100.896 

.- .024

Epoch interval 150 (secs) 
150 (secs) 

-150:(secs)

RDOP 1.802 

0.081 
0.026

Epoch increment 

".5 (epochs) 
-5 (epochs) 

5 (epoctis)

.1 ¼. 14

found, RMS is 0 I'-FIXED solution'ki-"commended.

Sta 
I 

2ETRP] 
2 [FLT} 
2 [FIX]

Ant (m) 
1.421 
1.4;2 

1,.432

Integers

C

T

V 

*1 

-K 

)

I



4 

4

TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060 

SOLUTION OUTPUT FILE: 99010891.fix 

STATION 1: Station ID: 9999 Session #:,089-1 Mar 30, 1991 21:16 

aW-1-ogging start time = 21:20 Data-logging stop time = 03:53 

STATION 2: Station ii): 0101 Session #4: 089-1 Mar 30, 1991 21:17 

3ata-logging start time = 21:20 Data-logg-ing stop time = 03:53 

STATION COORDINATES:

Latitude.  
36:48'49.75857" N 
Z67:48"10.277 4 7 " N 
36:48"10.27750" N 
36:48"10.27813H H

Longitude 
116:33"54.29731" W 
116:29, 57.34457'_ W 
116:29"57;34535" W 
116:29°57.34434" W

Drigln of station 1 coordinates : User input

SOLUTION SUMMARY:

Sol uti on 
TRIPLE 
FLOAT 
-IXED 

FLT-FIX 

Solution 
TRIPLE 
FLOAT 
FI}

d:.: Cm) 
4944.348 
4944.334 
4944.369 

-0.035

dye Wm) 
-3247.823 
-247. 806 
-3247.792 

-0.014

s1 g 
[0.019) 
[0.031) 
[0.013]

F-ixed solution quaiity Factor: 
Fix:ed solution rms: 
ha:.::imum float - fixed delta:

d= (m) 
-998.665 
-998. 671 
-978.667 

-0.004

dh Wm) 
-40.185 
-41.196 
-40.216 

0.020

RDOP 
1.736 
0.084 
0.027

Epochs/Rejected Epoch interval Epoch increment 
266/ 7 150 (sees) 5 (epochs) 
258/ 25 150 (secs) 5 (epochs) 
272/ 6 1S0 (secs) 5 (epochs)

24.2 
0.037 (cycles) 

3.5 (cm)

Integers Found, RMS is OK, FIXED solution recommended.

2

3ta
1 
2 [TRP] 

[FLT] 
EFIX]

Hgt (m) 
1098.506 
1058.321 
1058.310 
1058.290

)
o.

Slope (m) 
-5999.3547 

5999.3353 
5999.3565

Ant (m) 
1.474 
1.441 
1.441 
1.441
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TRINVEC GPS RELATIVE POSIT IONING SOLUTION ,SUMMARY:
VERSIO o VERSION 90. 060

SOLUTION OUTPUT FILE: 0 9 0 5 0911.fix 

STATION 1: station- ID: 009 Srission :. 091-1 ,Apr 1, 1991 21:09 

--Jl-ogging start" time = 21:12 Data-logging stop time 03:45 

STATION 2: Station ID:'020
5 Session ft: 091-1 Apt 1, 1991 21:09 

Data-logging start time= 21:12, Data-logging stop-,timei= 02:57

STATION COORDINATES: 

Sta 'Ant (m) 

1 1. 422 

2 [TRP 1- E.584 

2 EFLT] 1.584 

2 EFIX3 1.584

Latitude 
36:49-Z6.31997" N, 

76:50'57.49966" N 

36:50'57.49913"-N 
36:50"57.50026"'N

Longitude 
116:28"4;. 43156" 
116:25'48.71649" 
116:25"48;71748" 
116:25"48.71686"

w w 
w W

Hgt (m) 1192.471 
.1148.732 

• 1148.772 
-1148.711

Origin of station I coordinates : User input 
M-&M.

SOLUTION SUMMARY:

di:'(m) 
4560.577 
4560.576 
4560.-581 

-0.045

Slope, m) 
5001.4164 
5001.386e 
5001.4177

sig 
[0.028) 
to. 026) 

- [0.011)

dy (m) -554 040 
-554.067 
-554.011 

-0.056

Epochs/Rejected 
256/ 13 
263/ 12 
264/ 11 -,

dzC (m) 1976.954 
1976.965 
1576.956 

0.009

dh Wm) -43.739 
'4..699 

-43.761 
0.062

RDOP 1.807 
0.087 
0.027

Epoch interval Epoch increment 
.150 (secs) .5 (epochs) 

150 (sees) Z5 (epochs) 

150 (sees)- - 5 (epochs)

Fixed solution quality factor: 

Fixed solution rms: 

,Maximum float - fixed delta:

15.2 , 0.049 (Lycles) 
5.6 (cm)

-found, RMS is large. (see Trimvec Manual, page 3-12)

Sol ut i on 
TRIPLE 
FLOAT 
FIXED 
FLT-F: X 

Solution 
TRIPRLE 
FLOAT 
F1 D >1

*�-� 1
integers



TRIMVEC OPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060 

SOLUTION OUTPUT FILE: 09170911.fix 

STATION I: Station ID: 0309 Session #: 091-1 Apr 1, 1991 21:09 

Dal--logging start time = 21:122 Data-logging stop time = 03:45 

STATION 2: Station ID: 0517 Session #: 091-1 Apr 1, 1991 21:08 

Data-logging start time = 21:12 Data-logging stop time = 03:3Z 

STATION COORDINATES:

Ant Wm) 
1.422 
1.525 

1.525 
1.5-5

Latitude 
36:49"36.31997" N 
36:49"31.20599" N 

36:49"31.20604" N 

36:49"31.20649" N

Longitude 
116:28*43.43156" W 

116:25'20.&28021 W 

116:25"20.62812'1 W 
116:25"20.62809" W

Origin of station 1 coordinates : User input 

SOLUTION SUMMARY:

Solution 
TRIPLE 
FLOAT 
FIXED 
FLT-FI X 

Solution" 
TRIPLE 
FLOAT 
FI D

d:, Wm) 
44a7.671 
4487.668 
4487.690 

-0.012

sig 
C0.0273 
CO. 0263 
CO. 011)

Fix:d solution quality Factor: 

Fix:ed solution rms: 

Ma%: imum float - 4ixed delta:

dy. m) 
-2264.846 
-2264.1847 
-2264.825 

-0.022

d= Wm) -t75. 386 
-175.382 

-175.383 
0. 001

dh (i) -82.042 
-C2. 037 
-82.058 

0.021

Epochs/Rejected Epoch interval 
259/ 14 150, (secs) 

270/ 8 150 (secs) 

269/ 9 150 (secs)

RDOP 1.755
0.081 
0.027

Epoch increment 5 (epochs) 
5 (epochs) 
5 (epochs)s

13.9 
"0.050 (cycles) 
"-. 2.2 (cm)

":ntegers found, RMS is large. (see Trimvec Mar.ual, page 3-12)

EI�

Lý

Sta 
I 
2 [TRP] 
2 EFLT] 
2 [FIX]

Hgt (m) 1192.471 
1110.429 
1110.434 
1110.413

)

I p.-

)

J

Slope (m) 
5029.8590 
5029.8566 
5029.8570

r

1 !11



TRIMVEC GPS RELATIVE POSITIONINGSOLUTION SUMMARY: -VERSION 90-060 -

SOLUTION OUTPUT FILE: 59_-00891.iix

STATION 1:, 
_'Da+ -l ogging

Station ID: 9 999'-Se5sifn- 0: 089-1 Mar 30, 1991 21:16 

start time -21:20 + Data-logging stop, time =03:53

TATIO! 2: :St~atio ID: 0309 Session *|: 089-1 Mar 30, 1991 21:16 

_tata-logging start time = 2:20 Data-logging stop +tim 03:53

STATION COORDINATES:

Ant Wm).  
1.474 
1.421 
1.421 
1.421

-LiLatitude 
36:;48"49.75857" 
36:49°36.31988" 
,36: 49'36. 31945" 
36:49'36.32007"

N 
N 
N

Longi tude '1 16: 33*54.29731° 
"1 16:28'"43. 43145" 

"116: -28 4Z. 4:253" 
116:213"43. 4 3 1 5 5 "

W, 
W•

Hgt (m) 1098.506 

:1192.474 
+1192.487'' 

"_1192.477--

Drigin of station 1 coordinates :.User'input 

SOLUTI ON SUMMARY:

Lol uti on 
TRIPLE 
FLOAT. 
FIXED 
FLT-FIX 

Solution 
"*TRIPLE 
FLOAT 
=I}

d-: Cm) 

7245.400 

-72145.3Z6B 
7245.399 

-0. 331

Sl ope"('M) 
7832.8798 
7838.8513 
7238.9785

sig" 
E 0.0293 
E0.0403 
[0.0173

-dy (m) -2738.420 
-2738.425 
-2738.418 

-0.007

d: (m) .+ 1205.514 
-1205.512 
1205.520 

-0.008

Epochs/Rejected 273/ 0,
267/ 12--' 

266/ 12

dh Wm) " 93. 968 
'93.981 
93.971 

0. t]

Epoch interval .150 (secs) 
150 (secs) 

-150 (secs)

RDOP 1.705 '° 

0.021 
0.027

Epoch increment 5 (epochs) I 
5 (epochs) 

"5- (epochs)

Fixed solution quality 4actor: 

Fixed solution rms: 

tla:::mun 4 l oat - fie.ed delta:

Integcrs found, RMS

13.0 -" --" 
-. 0.049 d(cycles) 

3. 1 (cm)

is OK, FIXED solution- -ecommended.

Sta 
1 

2 ETRP) 
2 rFLT] 
2 EFIX3

I 
-� I,

S• mt • • • • ••



.RIMVEC sPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060 

SOLUTION OUTPUT FILE: 99210891.iix 

STATION 1: Station ID: 9999 Session 0: 089-1- Mar 30, 1991 21:16 

Da 4-- logging start time - 21:20 Data-logging-stop' time = 03:53 

STATION 2: Station ID: 0621 Session 0: 009-1 Mar 30, 1991 21:16 

Data-logging start time = 21:20 Data-logging stop time = 03:53 

STATION COORDINATES:

'Ant (m) 
1.474' 
1.432 
1.432 
1.432

1.ati tude 
Z6: 4849.75857" 
Z6:44'03.72529" 
36:44 *U3.72473" 
36:44'03.72544"

N 
N 
N 
N

Longitude 
116: 3354.29731" 
116: 28 39. 70496" 
116:28 39.70626' 
116:28 39. 70549"

3rigin of station I coordinates : User input 

SOLUTION SUMMARY:

Solution 
TRIPLE 

FLOAT 
cIXED 
FLT-FIX 

Solution 
TRIPLE 
FLOAT 
FI I

d:: 'm) 
4698. 133 
4698.092 
4698.125 

-0.033 

Slope (m) 
11776.7413 E 
11776.7326 C 
11776.7293 [I

dy (m) 
-a059.599 

- -8059.610 
-8059.585 

-0.025

sig, 
0. 0253 
0.060] 
0.025)

Fix:ed solution quality factor: 

Fixed solution rms: 

Maximum float - fixed delta:

Epochs/Rejected 
249/ 24 
264/ 15 
275/ 4.

d: Cm) 
-7187.631 
-7187.631 
-7107. 632 

0.001

dh Cm) 
-206.950 
-206.927 
-206.958 

0.031

Epoch interval 
150 (secs) 
150 (secs) 
150 (secs)

RDOP 
1.796 
0.083 
0.026

Epoch ircrement 
5 (epochs) 
5 (epochs) 
5 (epochs)

7.9 
- 0.065 (cycles) 

3. 3 (cm)

integers found, RMS is o0}, FIXED solution recommended-

1� 

4,I

)

1 
2 ETRP3 
2 EFLT] 
2 EFIX3

w 
w 
w 
w

Hgt (i) 
1098.506 
691.556 
891.579 
891 .548

I

i



TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARYt -VERSION 90.060 

SOLUTION OUTPUT FILE: 0 9 2 10911.fix 

STATIOM 'I: Statioti ID: 0309: Sessi~ n 4•: 091-1 ;Apr J, 1991 21:09 

_loggin tatti 1:12 Data-logging,stop time_= 03:45 

STATION 2:- Station ID: 0621 Sessicn ft:- 0 9 1 - .,Apr. 1, 1991 21:08 o 

ata-loggi ng itart time -21:13 - --Data-logging stop time =03:45

STATION COORDINATES:

St a 
1 

2 [TRP] 
2 EFLT].  
2 [FIY]-

'Ant (m) 
1.422 
!.432 
"1.432 
1.432

Lati tude 
36":49"36.31997" N 

36:44"03.7-_23" N 

Z6:44'03.72434" N 

36:44"03.72285" N

Longitude 
116: 28'43.431560" W 

116:28'39.70701° W 

ý,116: 28.39.70585" W 

116:28"39.70656" WV

Hgt (i) 1192.471 
891.517: 
891.461
891;5377

Origiln of station 1 coordinates : User input 

SOLUTION SUMMARY:

dx (m) 
-2547.314 
-2547.260 
-2547.315 

0.055

Slope (m) 
10259.1267 
10259.0991 
10259.1427

Sig 
E0.0263 

'-0.052) 
[0.0223

-ixed solution quality factor: 

Fixed solution rms: 
• la:x:mum float - fixed delta:

dy Cm) 
-53=1.164 
*-5321. 121 

-5321.192 
0.071

Epochs/Rejected 
258/ .13"z 

257/ 19' 
270/ 6"

dz =m W dh Wm 
.,-8393.217 -300-955 

-301. 010 

-8393.218 -:00.934 

-0. 008

RDOP 
1. 746 
0.088 
0.027

Epoch interval Epoch increment 
150 (secs)Y. 5-(epochs) 

-1. i50 (secs) 5 (epochs) 

150 (sics)l- 5 (Lepochs)

!'F0.072- (cycles) 
7.17 (cm)

round, FRMS i's large. (see Trirnvec Manual, page,3-1
2 )

Lol uti on 
TRI PLE 
:LOAT 
zIXED 
FLT-FIX 

Solution 
TRIPLE 
7LOAT 
:Z *

Integers



!I

TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060 

SOLUTION OUTPUT FILE: 21050911.fix 

STATION 1: Station ID: 0621 Session #: 091-1 Apr 1, 1991 21:08 
•a'-logging start time = 21:13 Data-logging stop time = 03:45 

STATION 2: Station ID: 0205 Session #: 091-1 Apr 1, 1991 21:08 
Data-logging start time = 21:12 Data-logging stop time = 02:57 

STATION COORDINATES:

•Ant Cm) 
1.432 
1.584 
1.584 
1.584

Latitude 
36:44'03.78833w N 
36:50"57.56071" N 
36:50'57.561481° N 
36:50"57.56369" N

Longitude 
"116:28'39.67574" W 
116:25"48.6B898" W 
116:25"48.68834" W 
116:25'48.68687" W.

Origin oF station 1 coordinates : Trimvec pseuoo range solution 

SOLUTION SUMMARY:

"d:: (m) 
7107.785 
71071.Be 
7107.889 

-0.009

Slope (in) 

13445.6590 
13445.-6866 
13445.7606

sig 
ED. 024) 
C0.068) 
CO. 028)

dy (m) 
4767.083 
4767.079 
4767.176 

-0.097

dz (m) 
10S70. 152 
10370.180 
10370.170 

0.010

dh (m) 
257.276 
257.290 
257.183 

0.106

Epochs/Rejected Epoch interval 
236/ 32 150 (secs) 
265/ 9 150 (secs) 
266/ 8 150 (secs)

RDOP 
1.881 
0.090 
0.027:'

Epoch 'increment 
5_ (epochs)
5 (epochs) 
5 (epochs)

Fixed solution quality factor: 
Fix•d solution rms: 
Maximum float - fixed delta:

3.8 
- 0.082 (cycles) 

9.7 (cm)

Integers found, tRMS is large.' (see Trimvec Manual, page 3-12)

0

Sta 
1 
2 [TRP] 
2 [FLT] 
2 EFIX)

Hgt Wm) 
918.951 

1176.227 
1176.241 
1176. 135

Sol uti on 
TRIPLE 
FLOAT 
FIXED 
FLT-FI X 

Solution 
''TRIPLE 
FLOAT 
FI )

-1.-i



TRIMVEC GPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060

SOLUTION OUTPUT FILE__2 170911.4ix

STATION i: -Station ID: 0621 SessiOn #: 091-1-- Apr. ,1, 1991 21:08 

D,&-logging start time = 21:13 -Data-logging stop time =03:45

STATION 2: Station ID: 0517 Session #: 091-1 _Apr 1, 1991 21:08 

:ata-logging start time =-21:12 Data-logging stop ..ti.e =03:3B

STATION COORDINATES:

3ta 

-2 [TRFP 
2 - [FLT] 
.2 rFIX]

Ant Cm)
-1. 432 
•1.525 

1 .'525 
1 .'525

Latitude . Longitude 

:36:44*03.
7 8 833" -N - 116:23"39.675746 W 

-3 6 : 4 9 .31.26886" N-. 116: 2 5'20.59948"W 

- 3 6 : 4 9;31.26853"'N q-116:25'20.59921" W 

":- 36:49,*31.270:30" N'7, 116:25'.20.59822" W

Hgt Wm) 918.951 
1137.915 
'1 137.922 
'11137.836

Drigin of station-1 coordilnates :, Trimvec pseudo.rangesolution

SOLUT I ON SUMMARY:

SolL~tion l 
TRIPLE 

--FLOAT • 

-XIXED 
FLT-FI X

dx Wm) 
-703:4.920 
-7034.9.1 
7034.98B 

-0.067

dy (m) 
Z056.295.  
3056.282 
3056.362 

-0.080

d: (m) 5Z17. 843 
8217.B39 
8217.832.  

0.007

'Solution 
"TRIPLE 
FLOAT 
F1 3

Slope -(m)' 
11241. 173Z6 
11241.167a 
11241.2256

[0.022) 
E[. 057) 
E0.0233

Epochs/Rejected Epoch interval 
238/ 34 - 150 .(secs) 
267/ 9 - 150 (sees) 

268/ B - 150 (secs)

Epoch increment " 
5 (epochs) 

5 (epochs) 
5.----'-

Fixed solution quality factor: 

Fixed solution rms: , 

M-a:x:mum float - fixed delta:

-,4.9 1 , 
(0.072. (cycles) 

-8.0 (cm) M

Integers found, RMS is-large.-'(see Trimvec Manual, page 3-12)•

dh (m) 218.964 
218.971 
218.885 

0; 086

RDOP 1.827 

S0.085 0.027

•0 •W

D"



TRIMVEC' GPS RELATIVE POSITIONING SOLUTION SUMMARY: VERSION 90.060

SOLUTIOD OUTPUT FILE: 05170911.fiH

STATION 1: 
"a•- -l ogging

Station ID: 205 Seasio#: 91-1 Apr 1, 1991 21:08 
start time ="21.:.1.2 •a-logging stop 'time = 02:57

STATION-2: Stat ion ID?: 0517 Ses-i*Qn-, 4I: 091-1 Apr 1, 1991 21:08 
:ata-logging start time = 21:1:2 0.4ka-logging stop time = 03:3B 

STAT I ON COORD I NATES:

Ant (m) 
1.594, 
1.525 
1.525 

'1.525

Latitude 
•"36: 50 '57. 57081" 

S36:49"31.27802" 
36: 49'31i.27784" 
36:49'731.27747"

N 
N 
N• 
N

- Longýtude 
116:25"42.68527" 
116:25'20.59524" 
116:25"20.59609", 
116&:25"20.59662"

_rigzn of c•tation 1 coordinates : Trimvec pseudo range solution 

SOLUTION SUMMARY:

d:: (m) 
-72.873 
-72.862 

-72.901 
0.019

Slope, (Cn) 
2750.4009 
2750.4011 
2750.4097

sig 
ED. 0203 
E .015] 
C0.0073

dy (m) 
-1710. 833 
-1710.804 
-1710.814 

0.010

d: Cm) 
-24.52.311 
-2152.3,35 
-2152.336 

0.001

dh Cm) 
-38.27 
-38. 31 
-3B. 29 
-0.01

Epcchs/Rnjected ! Epoch interval 
246/ 23 150" (secs) 
261/ 14 150 (secs) 
261/ 14 150 (secs)

RDOP 
a8 1. 839 
0 0.086 
6 0.027 
4 

Epoch jincrempr~t 
5 (epoclh's) 
5 (epochs) 
5 (epochs)

-:ixed solution quality oactor: 
-ix:ed solution rmrs: 
,a':rmum float - fixed deltat

39.7 
0.027 (cycles) 

1.9 (cm)

lntooers found, lrlS is OK:, FIXED solution recommended.

2 

I

-,--

3ta 

:2 CTRP] 
.2' EFLT] 
2 [FIX]

w 

w 
w 
W4

Hgt (m) 
1174.901 
1136.622 
1136.590 
1136.605

"-ol ut2 on 
S"R I P LE 

-LOAT 

:IXED 
-)-T-F I X 

3o1 ut Ion 
rRIPLE 
:LOAT 
=I )


